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OF HISTORY AND ITS METHOD 


Tuomas Woopy 
University of Pennsylvania 


Conceptions of History 


Wuart Is History? 
© History has been variously defined. Differ- 
ing conceptions of history reflect the varia- 
lity of human beings and their cultures. 
lp pre-literate man, history is remembered 
ladition; in literate societies it may come to 
§ thought of as the written record of things 
To the politically conscious, history is 
ist politics, and politics is history in the mak- 
ig. To philosophers, history is philosophy 
thing by example. None of these notions 
sufficiently inclusive: things change and 
histories as do men. Were there no 
ge, there would be no history. History, 
fe Book of Changes, is the totality of what 
his transpired: environment, and what it has 
lone to man; man, and what he has done and 
ght to do with himself and his environ- 
. Whether this totality be known, or 
ble, and how precisely, are mooted mat- 
as; but historical study aims at the fullest 

essible knowledge of the past. 

| Haman history, itself, has a long history.* 
falls into several patterns, beginning with 
the unconscious pon and culminating in the 
inscious, critical study of all discoverable rec- 
! A from the unpremeditated story 
lan left in his earliest tools and other remains, 
te other broad types of more or less con- 
bus testimony to his past may be distin- 
ished: a pre-literate registry of time and 
Wents, kept by knots in cords, notches on 
tks, scalps in a belt, heads piled up, feathers 
a headband, and similar devices; remem- 
ted tradition, preserved in tales told and 
tongs chanted — the poetry of life’s morning, 
| +See, for example, Barnes, H. E., A History of Historical 
Titing; Thompson, J. W., and Holm, B, J., A History of 


cal Writing. or further ne np reo data for 
and subsequent references consult bibliography. 


treasured in skaldic verse, Nibelungenlieder, 
the Mahabharata, Homeric hymns; finally, a 
conscious, more or less methodic effort to re- 
construct and preserve in written or pictured 
form a portrait of the past — a reconstruc- 
tion aiming, with varying emphasis, at enter- 
tainment, inspiration, and serious instruction. 
The line between poetry as history and history 
as art and entertainment is naturally tenuous. 
So, too, was the boundary once drawn ‘twixt 
pre-history and history, which relegated to 
the former all testimony of artifacts, pre- 
literate chronicles, and ora! tradition, and 
labeled as history only what was established 


and written down. 


PHILOSOPHIES OF HISTORY 


When the writing of history came to be a 
conscious, formal effort, philosophies of history 
arose, Mythology, as Schelling said, is primor- 
dial history. In mythology and theogony 
may be glimpsed man’s earliest, poetic groping 
for a philosophy of history. Intellectual ad- 
vancement brought a quest for a sounder 
formula. Of first-rate importance was the de- 
velopment of a naturalistic, rational theory of 
history among the Greeks. Systematic his- 
torians, professing a desire to discriminate be- 
tween the reasonable and true and what is 
false, irrational and gidiculous, began progres- 
sively to dispense ‘with previously accepted 
mythology. Hecataeus (550 B. C.) claimed 
truth as his goal, and discounted many Greek 
tales as ridiculous. In the mid-fifth century, 
Herodotus traveled extensively, seeking know!- 
edge by direct inquiry for his portrayal on a 
broad canvas of the great conflict between 
Persian and Hellenic cultures. True it is, his 
love of tall tales links him, in some degree, 
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to ical historians and entertainers; and he 
is by no means able to discount wholly the 
doings of the bright gods amongst men. But 
Herodotus’ work, despite the elements of 
credulity and story-telling, marked a great ad- 
vance in the writing of history. 

Thucydides, in the late fifth century, con- 
tinued the quest for truth in history with 
more success than his predecessors. Disdain- 
fully throwing overboard the role of romancer 
and entertainer, he saw past history as a poten- 
tial light for the future, and did much to ad- 
vance the conception of history as a science. 
True history, he thought, in contrast to that 
which pleases the ear for a moment, should 
be a permanent gain, a joy forever. Relying 
on a cyclic theory of human affairs, and ad- 
hering to natural, rational causation, as opposed 
to supernatural, he believed that accurate, fac- 
tual knowledge of what had happened should 
enable one to see what would in future come 
to pass again, the same or nearly so.” 

Polybius (¢. 201-c. 120 B. C.) far surpassed 
Thucydides in clarifying historical method. 
Above all ancient authorities he embodied the 
ideal of scientific history: he would know facts 
accurately, discern causes and con ences, 
and in light of this knowledge look into the 
future. The purpose of historical study is sefi- 
ous, essentially practical: true history, which 


deais with great affairs rather than petty ones, - 


is the best corrective of human conduct, the 
best preparation for a life of political activity.’ 
Polybius holds to a naturalistic, cyclic interpre- 
tation of the origin and development of society 
and government. Every constitution has in it- 
self the seed of decay. Conceptions of good- 
ness, justice, duty, courage, honor, and their 
opposites also, arise from natural causes.* As- 
cription of supernatural intervention, improb- 
able and impossible, fills Polybius with re- 
pugnance. Such beliefs are childish, the sign 
of a blunt mind. He will excuse writers of 
such things in some degree, however, if there- 
by commoners’ piety toward the gods may be 
increased.” But true history seeks to know 
the facts as to what was done and said, and 
the reasons therefor. Nothing should be more 
sought after than the first causes of events 
and their consequences. Facts may be interest- 


2 Thucydides: The History of the Peloponnesian War, I, 
21-22. (Trans. by H. Dale) 

8 The Histories, 1, 1, 35. 

4 Ibid., VI, 5-10. 

5 Ibid., XVI, 12; XXXVI, 17. 


(Trans. by W. R. Paton) 
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ing, but knowing the cause behind them makes 
history fruitful. Utility is the goal. 

The usefulness of history depends upon the 
historian’s fearless and objective quest for 
truth. Truth is of higher worth than any- 
thing else; an historian, if he values other 
matters — rewards, personal relations, patriot. 
ism, rhetorical display — more highly than 
truth, is unworthy of confidence.” As his. 
torian, one must judge friend and foe impar- 
tially. Sound, reliable knowledge is to be 
gained from first-hand study of authentic docu- 
ments, by visitation of places, and interrogation 
of witnesses. Knowledge of geography, of 
military and civil affairs is indispensable to 
the historian." Polybius emphasizes the neces- 
sity of judging any author's credibility, so that 
error and truth may not stand on the same 
footing. Some writers are no more reliable 
than barber-shop gossip.’ If one finds one or 
two deliberate falsifications in a work, its 
reliability in general is thereafter under 
suspicion.” An author should never be judged 
trustworthy because of his title or reputation, 
but by the conformity of his statements with 
actual facts.** Polybius knew much of his own 
subject at first-hand. Though a Greek, he had 
lived in Italy 16 years; he tutored Aemilius’ 
sons, hunted with them, went on campaigns, 
and thus came to know public and private life. 

Wholeness of theme, in Polybius’ judgment, 
is a sound principle of selection. A whole, 
connected history, bound by one thread, is 
better than many, partial histories that deal 
with individual, isolated events. In setting 
about writing, a preview of the whole, before 
addressing one’s self to the parts, is an aid to 
the mind.” Clarity and simplicity in writing 
and completeness of treatment of the chosen 
theme are the Polybian ideal, rather than rhe- 
torical style and ostentatious learning.” 


When the Hebrew-Christian tradition flowed 
into the current of Graeco-Roman thought, be- 
lief in the supernatural intervention of pagan 
deities — in so far as it had survived, despite 
the progressive acceptance of natural, human, 
rational causation — was supplanted by the 
thesis of “God in History.” Augustine's 
City of God set the pattern of this philosophy 

* Ibid., WM, 4, 7, 31-32; XII, 25b. 

1 Ibid., 1, 14; XVI, 14; XXXVIII, 4-6. 

* Ibid., Ul, 4, 33; XII, 25e, 28; XVI, 20. 

* Ibid., 1, 56; Ul, 20. 

1° Ibid., XII, 25a. 

1 Ibid., III, 9. 

19 Ibid., 1, 4; MM, 1, 32. 

18 Ibid., XVI, 17; XXIX, 12. 
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of history — the embodiment of God's un- 
dunging will.* Since then, philosophers with 
a theological and bias have ex- 

d the God-in-history thesis in various 

_ Schelling saw history as an epic, “com- 

in the mind of God.” Christianity repre- 
sents the “revelation of God in history.” Jesus 
isthe key to universal history. Hegel's rational- 
ism — his conviction that “the history of the 
world . . . présents us with a rational process” 
—* is a thinly disguised secular formulation of 
the old theological thesis. A recent writer, 
Berdyaev,"* considers the Jews the first to have 
a true sense of the historical, and Christianity 
“the greatest dynamic force.” “This dynamic 
and historical character is peculiar to Chris- 
tianity, which alone attributed a general and 
ultimate goal to mankind.” It alone, Berdyaev 
believes, “made possible both ee science 
and technique.” Marx, himself, is faithful to 
the traditional, Jewish Messianic complex, 
though he assigns the Messianic role to a 
chosen class rather than to an individual or a 
people. 

Diametrically opposed to the supernaturalis- 
tic, God-in-history thesis and the absolute 
idealism of Hegel is the materialistic concep- 
tion of history. Though formulated by Marx 
and Engels in the mid-nineteenth century, this 
modern, uncompromising materialistic inter- 
pretation of history is by no means a wholly 
novel realization of the influence of nature and 
economic affairs upon human life. Thinkers 
of antiquity came close to some of the same 
conclusions, though not so systematically and 
dogmatically. Hippocrates showed the rela- 
tion between human beings and habitat. In 
general, he thought, the nature of a country 
affected physical and other traits of its popula- 
tion.” e far-reaching influence of geogra- 
py on empire was understood by Strabo,” 

lybius, and other historians. Lucretius’ great 


poem, De Rerum Natura, interpreted the whole 
of existence in a thoroughgoing materialistic 
fashion. Wars, he knew as well as Marx, had 
been caused by quest for economic gain.” 
Modern naturalistic tendencies, science, and 
technology, which so ey altered economic 


life after the seventeenth century, gave an im- 
petus to a materialistic interpretation of life 


** The City of God, XI, 1; XII, 14, pass. (Trans. by J. 
Healey) ; Bunsen, C. C. J.: God in History. (Trans. by t 
“ET Phionpby of H 

¢ Philosophy of History, 9 f. (Trans. . Sibree) 

% The Meaning "4 Histery, 28, 36, 89, can 1h, pass. 

it “Airs Waters Places," Hippocrates, 1, 137. (Trans. by 
W. H. S. Jones and E. T. Withington) 

8 Geography, V1, 4,1. (Trans. by H. L. Jones) 
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which swept round the world. Marx, the 
scholar, formulated systematically a evry | 
of history which, in some form or other, 

been gaining adherents in many quarters; but 
Marx, tribune of the proletarians and oon 
of revolution, found fewer followers, ian 
interpretation of history was a derivative, and 
an inversion, of Hegelian thought. Though 
deeply influenced by Hegel, and in some re- 
= an enthusiastic follower, Marx considered 

e “idea” only a reflection of the material 
world in human understanding; Hegel had 
turned the universe upside down and made the 
“idea” the demiurge of the real world. Ac- 
cording to Marx’s inverted Hegelianism, the 
most important thing was “to lay bare the eco- 
nomic law of motion of modern society.”” 
Civil law itself is the embodiment of the inter- 
ests and will of the property-owning class.” 

The economic interpretation of history — 
minus the dogmatism of Marx and his advocacy 
of revolution — made rapid headway, partly 
as a balance to previous, opposite extremes, 
partly because of the growing recognition that, 
regardless of what other factors may have been 
Operative, economic forces were, in any case, 
fundamentally important in man’s life. Rogers, 
though not a disciple of Marx, faithfully and 
laboriously showed the profound effect of 
economic affairs on English political and social 
history, but lamented that, to his time, the his- 
tory of certain periods had been written and 
rewritten in entire neglect of economic mat- 
ters. Even Freeman had failed to use the 
valuable economic data recorded in the Domes- 
day Book.” Two able French historians recog- 
nized (1897) that “Every evolution has for its 
cause a change in the material conditions 
or in the habits of certain men.” The God- 
in-history thesis, in its original form, they be- 
lieved, had fallen into general neglect, though 
it appeared in philosophical disguise. 

Apart from his professed disciples, the tend- 
ency has been to regard dialectical materialism 
as much less scientific than Marx held it to be. 
The chief weaknesses as a science lay, doubt- 
less, in the 2 priori, teleological character of the 
thesis — which was no more an induction 
from all history than was Hegel's opposite 

19 De Rerum Natura, V, 1435. (Trans. by W. H. D. 


20 Capital, I, 14, 25. (Trans. by S. Moore, E. Aveling, 
and E. Untermann) ; Bukharin, N.: Historical Materialism. 

21 Marx, K., and Engels, F.: Manifesto 4 the Communist 
Party, 27. (Trans. by S. Moore, ed. F. Engels) 

22 Rogers, J. E. T.: The Economic Interpretation of His- 
tory, 2 f.; see, too, W. J. Ashley: Surveys Historic and 
Economic. — : 

28 Langlois, C. F., and Seignobos, C.: Imtroduction to the 
Study of History, 294. (Trans. by G. G. Berry) 
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theory — and its Messianic réle as an inspira- 
tion and guide to proletarian revolution. Dis- 
turbing, too, to a scientific mind, is the Marxian 
readiness to see economic forces as sole cause. 
Nordau recognizes that “entirely outside” man’s 
will, natural environment has had an influence 
on individual and group destinies that outranks 
everything else. When nature sets man’s table, 
he remains at the lowest level of culture. But 
there is no good reason for making an anti- 
thesis between man and natural forces.“ Sée 
finds “‘a large element of truth” in the doctrine 
of materialistic causation. Economic forces, he 
thinks, are less subject to chance than others; 
nevertheless, economic determinism is not a 
law which will permit us to foretell the fu- 
ture.™ 

Between the poles of supernaturalism and 
materialism stands the humanistic interpreta- 
tion of history. This philosophy, emphasizing 
the réle of man, is variously expressed; it ex- 
hibits in some hands a religious, theological 
leaning ; in others, a secular, social bent; again, 
a mingling of the two. Put in Hegelian fashion, 
supernaturalism is the thesis, materialism the 
antithesis, and humanism the synthesis. Carlyle, 
in Heroes and Hero-Worship, rebels against 
the view “that this world is a steam-engine.” 
“We cannot do without Great Men.” Past and 
Present shows him keenly aware of the evil in 
industrial society: England, full of wealth, is 
full of poverty, suffering from overproduction ! 
Marx and Carlyle crusade against this evil: 
For one, the cause is material; for the other, 
moral. 

Comte’s Positive Philosophy viewed all his- 
tory as dominated by the human spirit, Froude 
maintained that cause and. effect could not be 
reckoned upon in human history, due to the 
freedom of will.” Herder held to the human- 
istic view, and conceived of reason in human 
affairs as a goal dictated by human nature.™ 
Mathews, a century later, striving to avoid the 
miraculous control of events by God, as Augus- 
tine expounded it, and also the determinism of 
economic and geographic conditions, seems to 
be groping for much the same idea: namely, 
that social development is moving “from oc- 
casion and control by impersonal forces and 
economic wants to the spiritual freedom which 
lies in inner self-direction towards spiritual 
ends.” This seems to have much in common 


% Nordau, M.: The Interpretation of History, 16 ff., 147. 
(Trans. by M. A. itemiieent , r f 

% Sée, H.: The Economic Interpretation of History, 113, 
121. (Trans. by M. M. Knight) 
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with Hegelian rationalism and Weltgeiss, 
Mathews entertained also a considerable de 
of optimism regarding spiritual freedom that 
should follow the first world war, which was 
to “make the world safe for democracy” and 
usher in “a more complete embodiment of 
the ideals of the Christian religion.” 
Historians and philosophers, who have pro. 
duced such a volume of literature on philoso. 
phies of history, doubtless reflect the all but 
universal human desire to read the future, But 
when one has ges ir the various conflicting 
theses, one may feel inclined, whether justif. 
ably or no, to lament with Faust: 


Have now, alas, philosophy... 

And, sadly too, theology 

Conned thoroughly with hot endeavor; 
Yet stand I bere, poor ignorant fool, 
And am as clever as of yore! 


Is there no value in philosophies of his. 
tory? Are they one and all as meaningless 
as Hegel’s detractors held his historical logic to 
be? Should one see only humor in his serious 
formula, just as one finds it in the oft-told 
student application of it: “thirst is thesis; beer, 
antithesis ; under the table, synthesis!” It would 
seem that one should not be ignorant of what 
has bulked so large and influentially in the 
domain wherein he proposes to labor. Per- 
haps it may be put thus: one should be occupied 
with philosophies of history, but not pre-or- 
cupied with one of them. Then, one might 
intelligently judge their degree of truth, if any 
be in them; and, in any case, be fully sensitized 
to discover readily the bias of any author. 


History, ART OR SCIENCE 


Whether history is art or science is an old, 
old question. Clio was one of the ancient 
muses. History was first art, entertainment, 
inspiration; her devotees relied on rhetorical 
devices to please the ear and stir the emotions. 
Thucydides and Polybius, though by no means 
wholly free from old patterns, diverged from 
the traditional conception and sought to place 
fact above fancy, instruction above inspiration, 
plain statement above rhetoric. Cicero dis 
cussed the rise of fine style among Greek his 
torians. As for himself, though his speeches 
and letters show what pains he spent to get the 


26 Comte, A.: Positive Philosophy, Ul, 299 ff. (Trans. by 
H. Martineau) i 

27 Froude, J. A.: Short Studies on Great Subjects, 1, 10}. 

28 Outlines of a Philosophy of the History of Man, 1, 12) 
188. (Trans. by T. Churchill) . J s 

2 Mathews, S.: The Spiritual Interpretation of History, W- 
ix, 68. 
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fight word, or phrase, he held that the object 
of the historian must be to tell the whole 
truth.” Tacitus, too, would hold truth inviolate, 

aking “of no man with either hate or 
favour. 

With the decline of the age of reason and 
the advent of the age of faith, however, his- 


781 


tory as a serious quest for truth subsided. 
Critical doubt was long at low ebb; credulity 
flourished. Dante, one of the ablest minds 
of his age, could _ of “Livy that erreth 
not.” Histories of the Renaissance period 
scarcely improved on the manner and method 
of the ancients. 

Not till the seventeenth and eighteenth cen- 
turies was serious doubt expressed about the 
history of Rome, as told by the ancients. In 
the nineteenth century, however, Beaufort, Nie- 
buhr, Mommsen and others carried the work 
of criticism so far, a recent writer asserts, that 
“absolutely nothing is left of the tradition 
save its ruins.” The new skeptical, scientific 
tendency doubtless led to extremes: Macaulay 
asserted roundly that “no historian has shown 
so complete an indifference to truth” as has 
Livy.” Today there is a somewhat more 
moderate judgment of the ancients. 

The patterns of historical writing in the 
United States were similar. Before the nine- 
teenth century, history as a science was un- 
known. Slowly at first, but rapidly after 1880, 
the scientific movement swept the country. 
Signs of reaction are now abundantly evident. 
Historical science in the United States reflected 
the influence of European, especially German, 
intellectual life. Ranke’s seminar at Berlin, 
and those at Leipzig, Bonn, and elsewhere, be- 
came well known to American scholars. John 
Quincy Adams is said to have employed the 
seminar method at Harvard (1806), due to the 
influence of Von Maurer and Waitz, trans- 
mitted through Henry Maine and William 
Stubbs. Charles Kendall Adams introduced the 
German seminar at the University of Michigan 
in 1869. H. B. Adams used the method at 
Johns Hopkins University and at Smith College 
(1878) and publicized it in his Methods of 
Historical Study, and elsewhere, Emerton em- 
phasized the view that history is entitled to a 
Place as a science; because it has a- “scientific 
04 at Il, 15. (Trams. by E. W. Sutton and H. 

(Trans. by G. G. Ramsay) 


™ The Histories, 1, 1. 
Homo, L.: Primitive Ital inni 
Imperialism, 3. (Trans. by V. G Chiat ne 1 Roman 
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method.” The seminar’s “mission” in America 
was to inculcate that method.” . 

Goldwin Smith expressed the view (1859- 
1861) that history could “never be a science,” 
but recognized, somewhat equivocally, that it 
was “capable of being brought to perfection.”™ 
By the end of the nineteenth century, however, 
the scientific conception of history had attained 
a high, well-established status. History and its 
method were compared with geology, biology, 
astronomy, and older sciences. The greater and 
the lesser difficulties of the historian as scientist 
were carefully noted. Able scholars anticipated 
the time when no one would dare write un- 
scientific history.* J. B. Bury” called history 
(1903) “simply a science, no less and no 
more.” George Trevelyan, looking back some 
years later, realized that the scientific Potsdam 
Guards School of History had effected some im- 
provements, but he regretted that they had 
driven out “literary” historians.* He insists 
that Clio winked an eye at the changing 
fashions. Did she know that they would soon 
change again? 

Discussion of history as a science has turned 
consistently upon certain central matters, and 
has led to a large degree of agreement concern- 
ing them: scientific limitations of history; as- 
certainment of facts; sources; cause, effect, and 
prognosis; objectivity; truth versus style; and 
methodology. In general, it soon came to be 
understood that history is an “inverse” science; 
its events are not directly or precisely know- 
able, as are those of lgstesl, experimental 
sciences; certainty is impossible, in many re- 
spects, but a high degree of probability can 
often be established.” To get at true facts, or 
probabilities, as precisely as possible by careful 
weighing of all the evidence, to reconstruct the 
human scene and judge its meaning, is the pri- 
mary function of history. The ability to do 
this is the greatest an historian can hope to 

s.° In fulfillment of this object, the 
quest first and last leads back to the best 
sources. Evidence from such sources may be 
treated scientifically ; in so far as it is so treated, 
history is a science. Cause and effect relation- 
ships, however, and the prediction of outcome, 
after the manner of certain other sciences, have 
$3 Lawton, W. C.: Imtroduction to Classical Latin Litera- 
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been generally thought to elude the historian’s 
method, In this again, however, the question 
of the precision and the scope of prediction 
enters. Though the study of trends has made 
great progress in the past —— ambitious 
Ls cused to bang. td the future a the 

idance o itics, which appealed to Thucy- 
Fides, and tr caieale modern se the as well, 
ate rarely found. 

Objective, impartial history has been com- 
monly regarded as an —— Subjec- 
tive elements creep in willy-nilly. Like other 
scientists, however, historians know the value 
of cool, detached judgment. Objectivity is an 
ideal ; impartiality is the “first duty” of the his- 
torian, says Crump. “The genuine seeker after 
truth and knowledge must ms ange facts with- 
out preconceived opinions t them,” says 
nod ay 

In their effort to break with Clio’s dubious 

ast, the new historical scientists made some- 
ing of a fetish of facts versus style. Artistry 
was neither necessary nor important. Brilliant 
writing had been the bane of history ;“ style 
had conferred immortality on authors. Scien- 
tists wanted no popular circle of readers, 


wished no immortality. Modestly and cour- 
ageously, knowing that science advances day by 


day, they faced the fact that tomorrow would 
see their scholarly monographs replaced with 
new and better ones. The very literary excel- 
lence of certain French, English and American 
historians made them suspect in the eyes of 
scientists. Macaulay, Gibbon, Carlyle, Prescott, 
Thierry suffered eclipse. The sun of Gierke, 
Ranke, Waitz, Stubbs, Adams rose high. Some, 
it’s true, sought harmony: “accuracy of matter” 
joined with “vigour and eloquence.” Trevel- 
yan thought French historians had succeeded 
in combining German science and literary excel- 
perp t erat something “at once scholarly 
and delightful.” 


Whuy Stupy History? 


Of what value is the study of history? As in 
eyery other study, it is obvious that value of 
history varies in proportion to the time and 
effort given to it; it is also contingent upon the 
individual equation of the student. Assess- 
ments of value fluctuate, too, according to dif- 
ferent philosophies. Moreover, those who ap- 
proach history as an art and those who regard it 

:: "Ei hlanalaciare of Hitorcal Marra: 
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as a science will discern different values in it, 
In short, judgments of value are highly indi. 
vidualistic ; they range all the way from the t 

to the bottom of the scale, It has been cynic 

remarked that one learns nothing from history, 
save that one learns nothing from history! 
If history were sama of being anything 
more than “a child’s 3 of letters, with which 
we can spell any word we please,” as it seemed 
to oe one might indeed despair of pro- 
fiting from it. A Sorbonne professor is credited 
with the dour remark that “the distinguishing 
feature of history is to be good for nothing.” 
At the opposite extreme is the view of Con- 
fucius: “With a brass mirror you can adjust 
your hat; but with antiquity for a mirror you 
can predict the rise and fall of empires.” So 
thought Thucydides. Bury, too, had high 
hopes of history: “research and the accumu- 
lated work of specialists may move the world.” 

Between these two extremes, everything and 
nothing, may there not be some common 
ground? Langlois and Seignobos considered 
it an illusion that history is the “teacher of 
life,” that it gives practical help today; but 
they recognized that it aids in understanding 
the present by illuminating the past. Frederic 
Harrison observed that everyone, as soon as he 
is interested in anything, is of necessity inter- 
ested in history. Nordau, while he discounts 
history as a means of general education — 
seeing that what is learned is so readily lost — 
notes that wy gpa and sociological need 
for knowledge of the past is almost universally 
recognized by societies and governments. 

If history learned has been so speedily for- 
gotten, seemingly spurlos versenkt, several fac- 
tors may account for it. Whether it be general 
social history or the history of education, per- 
haps we have studied it too indiscriminately, 
whereas attention should be given to certain 
guiding principles (unity, continuity, balance) 
and the history of problems that really matter.“ 
What an incubus, too, has been that old notion 
that anybody may be set to teaching, or even 
writing, history! 

In respect to the history of education, I have 
elsewhere noted, it has suffered vastly from an 
understandable but false dichotomy: mental 
education versus physical. “Educational bis- 
tory should hold to the principle of balance in 
the study of intellectual and physical aspects of 
man’s education. To concern ourselves almost 


wholly with intellectual of education, as 
# National i of College Teachers of Education, 
Yearbook Number IX, 1944, pp. 20-26. 
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the common practice has been, is to distort 
reality and mislead minds. By physical educa- 
tion, it must be noted, is meant not just formal 
ices, but the informal activities of work 
and play, and the systems of training for war. 
If both were studied together, a sounder view 
of physical education would be develo d; and 
from a truer measure of the rdle played by 
ysical education in social existence there 
would be necessarily a reévaluation of the réle 
of intellect which has apparently been much 
overrated. We have given much weight to 
the history of intellectualism in ancient Rome, 
and this was important; but Rome certainly 
educated many more millions of her people in 
the schools of the circus and arena, leading 
them to unlearn industry and to acquire the 
ways of idleness. An educational institution of 
‘higher learning’ in the United States today that 
seats 10,000 in its classrooms will easily seat 
four to eight times that number in the stadium. 
The education of and for the stadium, whether 
in ancient or modern times, merits closer exam- 
ination and comparison with other aspects of 
education.” 

There has been a failure, also, to judge dis- 
criminatingly the réle which history may prop- 
etly be called upon to play in education. In 
keeping with the dominant trend in this prac- 
tical-minded world, many have sought to make 
Clio serve immediate, utilitarian ends. They 
strive in vain. Hers is a long term utility, 
not immediate. Bury gave a sound definition 
of the goal of higher education: “the training 
of the mind to look at experience objectively, 
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without immediate relation to one’s own time 
and place.” To such an end history is qualified 
to contribute. 

The functions that historical study may legiti- 
mately be expected to perform, assuming ade- 
wate time and talent be given to it, have been 
Secooned elsewhere.* A brief restatement of 
them will suffice. History is the telescope of 
social science, an instrument of many parts 
(auxiliary studies), constructed and perfected 
by many minds throughout the centuries and 
still being improved. By means of it the vast 
panorama of man’s career is brought before 
our eyes, that we may analyze it and know it, 
often more thoroughly than contemporary men 
were able to do. If carefully, rationally, 
critically used, this instrument may be service- 
able in orientation and guidance — not in the 
precise sense of reading the future, for history 
is no magician — aid in the discovery of prin- 
ciples of social growth and decay,“ and enable 
us to construct a synthesis of man’s endeavor. 
As an end result, the skeptical habit of mind, 
of which both scientist and citizen have ever 
the greatest need, should be vastly increased 
by a faithful, critical study of history, for it is a 
natural antidote for the “disease of credulity.” 
General culture, inspiration, and a decent 
humility before the great contributions of 
other nations, which arise incidentally from the 
material and method of historical study, are by 
no means to be underestimated. These have 
been all but universally admitted and acclaimed, 
but probably not generally gained, due chiefly 
to faults of time, sequence, pedagogy. 


The Method of History 


GoMMON GROUNDS OF SCIENTIFIC EFFORT: 
ASCERTAINMENT OF FACT; A 
COMMON METHOD 


On approaching the method of historical in- 
vestigation it is well to note that history as a 
science is concerned in the first place with as- 
certaining facts as accurately as possible. Super- 
structures —- reconstruction of the pattern of 
life, interpretation, cause and effect relation- 
ships, prediction of trends — must inevitably be 

6 bi F 
mia th str has rah embty ch 
The Macmillan Company, New York, °° Published by 


worthless if the primary condition, the basis of 
facts, has not been met. This common ground, 
history shares with all sciences. Cicero had 


the matter in mind: ‘For nothing can be re- 
duced into a science, unless he who under- 
stands the matters of which he would form a 
science, has previously gained such knowledge 
as to enable him to constitute a science out of 
subjects in which there has never yet been an 
science.”"* All present sciences, he I ae 

T.: “Clio and the Teacher; or, The Place of 


History of Education in the Educati eachers 
and Soc. (Mat. 17, 1934) XXXIX. Mh, _ 


** Cheyney, E. P.: Law im History and Other Essays, 1-29. 
seat On Oratory and Orators, 1, 41-42. (Trans. by J. S. Wat- 





182 


were fofmerly “unconnected,” in a state of 
“dispersion.” ‘The quest of fact being common 
to all sciences, and the organizing agent — 
the human mind — likewise, the methods of 
all have a common basis, though differentiation 
in details arises from the varieties of sources 
and data with which they have to deal. As 
Huxley said, the ers i of scientific method 
are the natural principles of the human mind, 
and “the method of scientific investigation” is 
“the same for all orders of facts and phenomena 
whatsoever.””** 


‘THE DIFFICULTY OF HISTORICAL RESEARCH 


The road to scientific truth is always hard. 
Darwin alludes to his study as “patiently ac- 
cumulating and reflecting on all sorts of facts 
which could possibly have any bearing on it.” 
The method of history is no less difficult and 
laborious than that of other sciences; in some 
respects, it is even more so, for the historian 
cannot contrive to bring his materials into a 
laboratory, set up experiments, control condi- 
tions, push figures through comptometers, or 
rely on questionnaires.“ The nature of the 
sources may compel him to spend years— 


Letting down pails into empty wells 
Growing old with bringing nothing up. 
Must he not, Gellius asks, unroll and read 
through many a scroll, from which he can 
take little or nothing? History requires unin- 
terrupted care and time to be written, says 
Cicero.” Dio informs us he spent ten years 
collecting and twelve more in writing Roman 
history to the death of Severus.” It is “ex- 
haustive and exhausting” labor to write history, 
a modern historian says. Anyone who has 
tried it will not gainsay him. Looking back, an 
historian may with Goethe’s Wagner well 

opine: 
*#® Huxley, T. H.: ‘The Method of Scientific Discovery,”’ 
Essays for College Men, 105, 108; cf. Dewey, J.: How We 


bink. 

5° On the Origin of Species, 17. 

51 Mention is made of the questionnaire, in passing, for 
the purpose of warning that it is no method for historians, 
however much it may thought to serve others. As Abra- 

Flexner wrote, “ . the questionnaire is not a scien- 
tific implement: it is only a cheap, easy, and rapid method 
of obtaining information or non-information — one never 

which. No effort has been made to use it in i- 
mental sciences; it is worth hardly more in education, law, 
and the other social sciences, for words never mean precisely 
the same things to different persons, and there is no possible 
way of discounting poor analytic capacity or the practical 
joker.” — Universities American English German, 125. For 
the reaction of an intelligent person on receipt of a ques- 
tionnaire, see J. W. . “Scholarship by Proxy,’ The 
Nation, Oct. 17, 1936, pp. 451-452. 
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Good Heavens! Art is long, 

And short is our existence... 

How hard it is to win the means 
By which one rises to the sources! 
And ’ere he only gets half way 
Must a poor devil likely pass away. 


Now all would be simple if an historian, as 
Tristram Shandy says, could only “drive on his 
history, as a muleteer drives on his mule — 
straight forward — for instance, from Rome al] 
the way to Loretto . . . [for then} he might 
venture to foretell you to an hour when he 
should get to his journey’s end... ."™ It is 
however, quite impossible. Nor can one 
that the reading of guides to historical method 
will make the road easy! Indeed, so strait is 
the gate and narrow the way of historical re- 
search, as detailed by certain more extensive, 
meticulous guides to historical method — for 
example, Ernst Bernheim’s Lehrbuch der His. 
torischen Methode — that would-be historians, 
if they began with a reading of them, might 
swoon as did Dante when he saw over the 
gate of Hell: “Abandon all hope, ye who 
enter.” In any case, much that has been writ- 
ten on method is fully comprehensible only to 
those who have already engaged in historical 
research. The best policy is to study somewhat 
simpler guides first, and continue to extend 
one’s acquaintance with works on method, 
joining theory with practice.” 


QUALIFICATIONS OF THE HISTORIAN: 
FREEDOM FROM PREJUDICE 


To catalo 
torian should possess would be tedious, to say 
the least, if not impossible. Risking over- 
simplification, a few of central importance de- 
serve stress, Freedom from prejudice, a cer- 
tain disinterestedness, oft-noted as necessary 
for the scientist, is no less needed by his- 
torians. It is, of course, recognized that com- 
rene: | objective history is impossible; and 

i history, as we have noted, has had, and 
has, its defenders. Certainly, objectivity is 
hard to achieve. Scientists, too, were once 
blinded to reality by all sorts of obscure pre- 
conceptions. Stefansson, in The Arctic in Fact 
and Fable, notes how long certain ancient dog- 
matic theories regarding the Northland per- 
sisted, and kept men from the truth, till at 

54 Sterne, L.: Tristram Shandy, 30-31. 


56 Certain brief, simple introductions are starred in the 
bibliography. 
5¢ Pp. 11 ff. 


e all the —— an_his- 





March, 1947] 


last they set out courageously to put them to 
test. Only by painstaking effort have they been 
set aside. Historians, chroniclers, have often 
been similarly handicap by dogma and 
prejudice. Nationalism distorts most histories 
today. Temperley wisely argues that national 
history will more important when it gains 
“something of an international outlook.” Clio, 
if she is to be safe, has no use for devotees who 
catry concealed weapons. Her acolytes should 
remember Bacon's idols of the mind — those 
reconceptions arising from tribe, cave, mar- 
et place, theater.” By taking critical cognizance 
of them, banishing them if possible, one makes 
a first - towards seeing and recognizing 
reality. e advice of Pythagoras—™ “When 
you are travelling abroad, look not back at your 
own borders” — should be cherished by social 
scientists, whether they journey physically, or 
seek through books and documents, to study 
the ways of other times and peoples. 


SKEPTICISM 


Of skepticism, the historian stands constantly 
in great need. It is his duty to doubt witnesses 
before he accepts or rejects them. Ancient 
authors, though they often appear exceedingly 
credulous, came to recognize the salutary rdle 
of doubt on man’s enlightenment. Modern 
writers should profit by the solemn teaching 
of Epicharmus — 


A sober sense of honest doubt 
Keeps human reason hale and stout — 


and eschew Plutarch’s advice, that one “should 
not be incredulous” of great marvels.” Even 
Plutarch, at times, was inclined to doubt the 
miracles of his day.” And if a Polybius at 
times renounced skepticism, agreeing to accept 
a supernatural explanation for things too hard 
for a mere man to understand, one must remem- 
ber his general injunction to doubt. Authors 
have often related marvelous traditions, yet 
denied their universal acceptance of them. Pau- 
sanias felt “bound to record the Greek tradi- 
tions,” but “not bound to believe them all.”" 


NATURAL ENDOWMENTS 


Certain native endowments — mental and 
physical, if one need preserve the dichotomy 
Kitchiey Novum Organon, 1, 39-44. (Trans. by G. W. 
Phil o~ XVII T 
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— are indispensable to the historian: 
restless curiosity; quickness of eye and mind; 
readiness to remember; lively imagination and 
inventiveness; tireless energy and willingness 
to spend it unstintingly, for Cicero rightly 
reckoned indolence and inertness among the 
hindrances to advancement of science; zealous 
determination to follow every lead. In short, 
an historian ideally should have — of 
genius — “an infinite capacity for taking 

ains” — which implies a sense of humor 
and humility as well. 


ACQUIRED KNOWLEDGE AND SKILLS 


To natural qualities much must be added: 
knowledge and skills in auxiliary fields. These, 
ideally, are almost unlimited. Nothing is 
foreign to history. Anthropology, archaeology, 
astronomy, cartography, chronology, diplomat- 
ics, economics, education, exact sciences, 
genealogy, geography, geology, heraldry, his- 
torical method and philosophies, languages, 
law, literature, military affairs, natural history, 
numismatics, paleontology, paleography, phi- 
losophy, philately, politics, psychology — the 
list is endless — have been reckoned as part 
of the historian’s equipment. The list, though 
incomplete, reminds one of all an orator was 
to know in the days of Quintilian. In reality, 
no one ever acquires all related knowledge he 
desires. Even Petrarch regrets that Homer is 
dumb to him, or he is deaf to Homer. Who has 
mourned no lack? Actually, since it is im- 
practical to have a knowledge of everything, one 
must frequently set out to acquire those aids 
which are indispensable for work in the partic- 
ular chosen area. 


ABIDING INTEREST IN HIsToRICAL STUDY 


Finally, there must be an abiding love of 
one’s chosen field, a conviction that historical 
research is peculiarly attractive and satisfying — 
relatively more so than other fields of scientific 
endeavor — perchance, that it may prove of 
permanent value and be, as Thucydides thought, 
a joy forever. Such a conviction as to the worth 
of historical study should be joined with a 
deep-rooted interest in the particular problem 
selected for study. Such an interest, an inner 
drive which dispenses largely with other en- 
couragement and turns work into play, or at 
least makes it the most pleasing, engrossing 
occupation, can be relied on to sustain the 
burden and heat of days that lengthen into 
years, and years into decades. 
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A PATTERN OF EXCELLENCE 


Dio claimed a divine command to write his- 
tory, and reckoned Fortuna as his inspirer in 
days of weariness. Modern chroniclers may dis- 
dain the divine afflatus; but an image of hu- 
man excellence will not be amiss. Lucian, 
rhetorician and satirist, more famous for the 
fanciful lies in his True History than for any- 
thing else, drew such a portrait of perfection, as 
though he had Thucydides, Polybius, Cicero, 
Tacitus before him.” Political insight, fear- 
lessness, incorruptibility, independence, frank- 
ness, veracity, impartiality, kindness (not too 
much), literary learning, and fidelity to facts 
distinguish his model historian. More per- 
suasive, perhaps, is the measured advice of 
Polybius, ever since recognized as worthy of 
remembrance: 

“In other relations of life we should not 
pethaps exclude all such favouritism; for a 
good man should love his friends and his 
country, he should share the hatreds and at- 
tachments of his friends; but he who assumes 
the character of a historian must ignore every- 
thing of the sort, and often, if their actions 
demand this, speak good of his enemies and 
honour them with the highest praises while 
criticizing and even reproaching roundly his 
closest friends, should the errors of their con- 
duct impose this duty on him. For just as a 
living creature which has lost its eyesight is 
wholly incapacitated, so if History is stripped 
of her truth all that is left is but an idle tale. 
We should therefore not shrink from accusing 
our friends or praising our enemies; nor need 
we be shy of sometimes praising and some- 
times blaming the same people, since it is 
neither possible that men in the actual busi- 
ness of life should always be in the right, nor 
is it probable that they should be always mis- 
taken. We must therefore disregard the actors 
in our narrative and apply to the actions such 
terms and such criticism as they deserve.” 


SELECTION OF SUBJECT: PRINCIPLES 
INVOLVED 


In selecting a subject, three chief principles 
should guide: significance; appropriate hu- 
mility ; availability of sources. The first prin- 
ciple, significance, should be observed as a 

* “The Way to Write History.” The Works of Lucian of 
noe fos a 34-35. (Trans. by H. W. Fowler and F. G. 
cal tine fe 14. {Teone. by W. B; Baton), Loeb Class 
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counterweight to the second, which, if carried 
to extremes, might end in trivia. Everjthing 
has history, but all histories are not equally 
important. Lynd,“ a few years ago, wisely 
warned historians — and other social scientists 
as well — against losing themselves in ::atters 
of no importance. Each student, certainly, 
should select for study that which is of moment 
— commensurable with his ability and interest; 
and he should gather facts for a purpose, re- 
membering that forming and testing hypotheses 
may be fruitful in history as in other fields of 
study. 

Modesty and humility are outstanding traits 
of true scientists. In contrast to metaphysicians 
and astrologers of prescientific ages, who sought 
to furnish universal answers to the questions of 
whence and whither, deducing all from some 
first premise, modern scientists exhibit a marked 
humility, a willingness to begin with a small 
province, observe, record, classify faithfully, 
draw conclusions slowly and sparingly, so far 
as warranted, and perhaps, at last, put the 
whole together to read the riddle of the uni- 
verse. No doubt, there were arrogance and 
bombast now and then, not alone in Paracelsus 
and Tycho Brahe. It is significant, however, 
that Tycho set himself the modest goal of 
cataloguing a thousand stars, and died when 
some three hundred short of his mark. 

Historians who seek to come close to reality, 
follow the lead of the pioneering scientists. 
They are content to till modest fields, having 
faith that only on the basis of established 
facts can one expect ultimately to gain an un- 
derstanding of the whole. World history, in 
truth, cannot be written as Augustine sought 
to write it. There must be laborious grubbing 
before sound foundations for the superstructure 
of universal history can be laid. A full, ac- 
curate history of a nation must rest on a solid 
substratum of local history. Anyone who 
faithfully gathers, organizes, interprets the facts 
of a life, an institution, a movement, does 
well, even though he may never see the whole 
edifice into which his own bit of reconstruction 
ultimately finds its way. 

A third principle, availability of sources, 
seems obvious enough. History is an indirect 
science. The historian cannot observe events, 
or set up experiments; he must find sources, 
direct or indirect evidence, from which what 
was felt, thought, proposed, brought to pass, 
may be judged with a sufficient degree of 
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reliability. These sources fall, first, into two 
broad classes: primary, or original; secondary, 
or derived. Original sources may be thus 
dassified: . (1) tangible remains — imple- 
ments of work and play, architectural structures, 
food, cating, ornaments, ef cetera; (2) oral 
tradition — folk legends, songs, family stories ; 
(3) documents — letters, personal diaries, ac- 
count books, genealogies, inscriptions, contem- 

chronicles, newspapers, drawings, photo- 
graphs, official journals, laws, court decisions, 
church records, charters, curricula, books, re- 
cordings and films; (4) testimony of living 
eyewitnesses and other survivors. 


IMPORTANCE OF ORIGINAL SOURCES 


The importance of original sources cannot be 
overestimated, Without them history would 
be only an empty tale, signifying nothing. He 
who traces developments from their first origin 
has the best view of them, says Aristotle.” 
Now the historian cannot witness events before 
his time; always he must turn to the closest 
possible witness of what happened. Hence 
arises the value of tangible remains, eyewit- 
hess accounts, contemporary chronicles, origi- 
nal manuscripts, first editions. 

Antiquity confers authority, says Tertullian ;* 
but it is not age alone that renders ancient ac- 
counts valuable. Assurance of actual observa- 
tion, competence and integrity of the observer, 
and ability to report what took place — all 
enter into the computation of 0 What- 
ever may be said for or against him, Thucy- 
dides’ value for us is enhanced by the fact that 
he was “personally present” at some of the 
events, and because he sought to investigate 
“accurately in every particular” accounts re- 
lated by others, judging the varying tales of 
witnesses, and sought to avoid giving credence 
to mere hearsay.” Josephus, who says he first 
fought against the Romans, turned historian of 
that struggle, to give Romans an account of the 
facts, endeavoring “faithfully” to “recount the 
actions of both combatants.”** Pliny witnessed 
the eruption of Vesuvius, and tells of reactions 
to it — though he fears it may be beneath the 
dignity of history to do so.” Tacitus found 
his days dolorous, but his value to us is great 
because he thought that “carefully noting and 
recording this period,” when Rome had be- 
come the realm of a single despot, was worth 
hy  elisica, i A. The! Agicad o eo pom. under 

* Apolo, 
Glover; w: 


, KIX; with De Speseacatie. Seem. by T."R. 


G. H. Rendall’s Felix) 


. 


OF HISTORY AND ITS METHOD 


185 


while.” Galen’s comments on athletes and 
athletics, his views on the and kind of 
exercises and diet in relation to health, and his 
treatise “On the Small Ball” are valuable evi- 
dence on such matters in the second century of 
the Roman Empire, being results of first-hand 
observation, scientific study and practice.” 
Philostratos’ Concerning Gymnastics has value, 
but of a different order. Though a contem- 
porary source, it is the work of a man of letters 
and reads like a compilation from handbooks 
rather than first-hand observation.” Dio’s value 
increases when he writes of things seen and 
heard at events which he attended, or in which 
he participated.” Procopius™ grips attention 
by his record of the times of Justinian and 
Theodora, although he tells of things which he 
fears “will seem neither credible nor probable” 
to later generations. 


VISITATION OF PLACE OF ORIGIN 

Besides reading original sources it is 
eminently desirable to visit the /ocus of origin 
and reference, whether they pertain to a per- 
son, a people, a movement. By visitation of 
the place where events took place, or reputedly 
did so, one may locate other first-hand sources ; 
and, also of great importance, one may learn 
better how to read and interpret all evidence, 
primary and secondary, which bears on the sub- 
ject. A Libyan, Aristotle says,“ when asked 
what was the best manure, replied: “The land- 
owner's foot-prints.” Asked about the best 
feed to fatten a horse, a Persian answered: 
“His master’s eye.” Paraphrased for the his- 
torian, this means that setting his feet where 
his subject trod is one way to enhance the 
vitality and vigor of his history. Philostratos 
thus describes his quest for details of the life of 
Apollonius of Tyana: “I collected the material 
in the cities that loved him, in the — 
whose services he reformed, from reports others 
gave of him, and from his own letters.” 

For students of American educational his- 
tory, physical and intellectual, the injunction to 

®7 Thucydides: op. cit., I, 22. 


®8 The Jewish War, 1, 1-4. (Josephus. Trans. by H. St. J. 
Thackony) ond R. Marcus) 2s 


© Letters, Vi, 20. (Trans. by W. Melmoth; rev. by 
W. M. L. Hutchinson) 


7 Annals, IV, 32-33. (Trans. by A. J. Church and W. J. 
Brodribb ) 


"De Parvae Pilae Exercitio,"’ 


Opera Omnia, V, 899, 
(Ed. by D. C. G. Kiihn) 


pass. 
uw ,. T.: “‘Philostratos: Concerni Gymnastics.”” 
The } foot Quarterly (May, 1936) VII, 15. 
78 Bk. LXXIIl, 18-19. 
™ Secret History, 1, 1-5. 
 Oceconomica, I, 6. 


(Trans. by H. B. Dewing) 
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visit Joci of origin is even more weighty than in 
some other fields. Top many educational his- 
tories have been written in The Central Li- 
brary. Education was for long almost wholly 
a local and private function. Local records 
have co’ y been neglected and are not as- 
sembled in a central place. Its history must be 
followed in the byways, not only on the high- 
ways. This was first impressed on the author 
by the study of Quaker education in Pennsyl- 
vania and New Jersey, at a time when sources 
were still widely scattered. Now, many more 
manuscripts have been collected in central de- 
positories. Likewise, study of the history of 
women’s education in the United States in- 
volved thousands of miles of travel to reach 
many local sources. 

Others have taken to the road. A few are 
named, not to immortalize men and women in 
a footnote (as Schliemann once promised a 
young Yankee archaeological assistant he 
would do!), but simply by documentation to 
emphasize a phase of method, hoping thereby 
to lure others to the way. Emma Bolzau™ fol- 
lowed the peregrinations of Phelps. Mae Harve- 
son” pursued the ghost of “ae in the East 
and “at the West.” Restless Eaton led Ethel 
McAllister™ a merry chase through matrimonial 
mazes, land deals, prison, freedom, lecture 
tours, to the founding of his Institute. James 
Mulhern” found documents in “them thar 
hills” of Pennsylvania. Other examples might 
be named ; yet the work — 7. e. first-hand work 
— is scarcely begun. 

If really little has been done by digging in 
the local quarries of intellectual history, less 
has been attempted in regard to physical educa- 
tion. The two need not be wholly separate, 
yet actual divorcement in past eras tends to 
make the writing of their history so. Institu- 
tions, movements, men and women, associated 
with the development of play and physical edu- 
cation, are waiting for an historic interview. 
Nothing would facilitate the work more than 
the collection of primary sources at a central 
a or in regional research centers, or stimu- 

ting local institutions to form and keep sys- 


tematically their own archives. Naturally, too, 
the assembly of secondary materials, assuming 
that they be carefully written, documented, and 
supplied with bibliographies, would be of 


value. The American Association for 
Health, Physical Education and Recreation de- 


16 Almira Hart Lincoln Phelps, Her Life and Work. 
11 Catharine Esther Beecher, Pioneer Educator. 

7 Amos Eaton. 

79 A History of Secondary Education in Pennsylvania. 
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serves to be congratulated on the formation of 
a National Committee on Permanent Histori- 
cal Records and Exhibits.” 

All will recall that fascinating picture, 
gatrulous old Nestor coaching young Anti. 
lochos how to drive, so as to win the race. 
Back-seat drivers are funny wherever found! 
Who would be one? But one fancies that the 
ghost of Philostratos would whisper in the 
ear of the Chairman: “Let the members of 
the Committee hearten themselves and their 
deputies to visit sand lots, gymnasiums, school 
buildings, ane ige IT offices, local libraries, 
burying grounds, old houses (especially attics), 
of course not neglecting to ‘bite the ear’ of in- 
habitants —. to borrow journalistic coin. In 
general, to change the figure, let them drain 
the local headwaters and channel them to the 
great lakes and the sea.” 


CARELESS HANDLING, DESTRUCTION OF 
MANUSCRIPTS 


For historical inquirers there is probably no 
more painful experience than finding that valu- 
able manuscripts by or about their subjects, 
even though of no great — are being 
badly cared for; or, worse, have just been 
thoughtlessly destroyed. The tooth of time is 
ruthless and sharp enough; it hurts when some- 
one insists on filing it! The author found MS. 
minute books of the eighteenth century lying 
on the lower shelf of a little stand at the home 
of an old gentleman near Mt, Holly, New Jer- 

Bolzau met an old man who remembered 
seeing his father burn certain Phelps diaries 
and letters one by one in the a If 
ever, she must then have had murder in her 
heart! Robert Mohr™ learned from Richard 
McCaskey that he had made a “huge bonfire” 
of “Jack” McCaskey’s “‘stuff,” among which al- 
most certainly were Burrowes letters. Cha- 
grin on such occasions must nearly match the 
rage that stirs (but must be choked, politely) 
when someone has manuscripts but jealously re- 
fuses to let you see or touch them. 


QUEST FOR MANUSCRIPTS 


Milton once compared himself to a small 
boy who picks up a particularly bright pebble 
or shell upon the beach, while all around is 
an ocean of unexplored realms of truth. A 


8° Created in 1934-1935, it became a standing committee 
in 1937, and was under the chairmanship of Professor Fred- 
erick W. Luehring, wamonty of Pennsylvania, 1942-1946. 
Karl C. H. Oermann, Assoc. Professor of Physical Education, 
University of Pittsburgh, is now chairman. 

81 Thomas Henry Eoovowes. 
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mere antiquarian collector, seeking tangible re- 
mains, traditions, stamps, manuscripts, seems 
but the image of such a boy grown old. His is 
a useful work. Everyone collects something, 
be it string, bags, buttons, bottlecaps. Histo- 
rians, one may hope, collect with more serious, 
better-directed purposes. Gellius speaks some- 
what disparagingly of those who gather ma- 
terials, reading “with a white line,” without 
discrimination.” He himself was scarcely free 
from that disease. Yet even the serious seeker 
must now and then break ranks, fall out into 
the lanes and wander over the leaves of nature’s 
book. There is value in it. 

Trevelyan,” who thought his legs his best 
doctors, made a marriage of walking and his- 
tory, and found that it bred skepticism as to 
some of Macaulay's majestic phrases. He adds, 
dryly, “But Macaulay was not much of a walker 
across country.” Nearly thirty years ago, I 
read J. R. Coxe’s English Ya of Galen 
and Hippocrates. Just a short while back, 
threading my way slowly along an abandoned 
roadway, overgrown with briars and saplings 
of two decades, I found in an unoccupied, old 
stone house a yellowed medical manuscript, 
whose contents suggest that in all truth it was 
really Galen and Hippocrates who doctored 


Pennsylvania Dutchmen, though e called 
their doctor: Hamer.“ From that document 
and others associated with it, the line ran back 
through three generations of Hamer doctors, 
the first of whom studied medicine in the eight- 
eenth century with Dr. Griffith of Bucks Coun- 


Many a document may well seem to be worth 
much less than the labor spent upon it. There 
may, or may not, be any rhyme or reason to 
the discovery and reclamation. One stumbles 
on them unexpectedly, perhaps ; again, one may 
search for years for something, and even then 
be very lucky to find it. Twenty years ago 
the author looked long for original sources of 
an old seminary in a Southern town. Various 
leads ended in nothing. The local librarian as- 
sured me there was not a trace of anything in 
her domain. There was no catalogue of the 
holdings. I planned a visit there. Some years 
later, journeying to the place, I engaged a 
gteybearded teller of the most prominent bank 
on Main Street in conversation. He knew noth- 
ing himself, but he had a friend. “Dio—,” 


83 Astic Nights, preface, I, xxxi. (Trans. by J. C. Rolfe) 
*8 Op. cit., 73. 
*4 Woody, T.: ‘Medical Views of a Pennsylvania Doc- 


tor in 1830.” Bulletin of the History of Medicine (Apr., 
1945) XVII, 385-414. 
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he said, “knows all about the old school, his 
mother attended it. . . . Though he lives dis- 
tant in the country, he frequently comes te 
town, might be here this very day.” Walking 
with me to the street, he shaded his eyes, 
peering this way and that. Suddenly, his voice 
quickening, “There he comes now,” he said, 
and pointed to a tall, spare man, straight as a 
ramrod, coming down the other side. He 
hailed him. 

Dio told all. But, mindful of an old man’s 
memory, I reminded him that I would like to 
find the written documents, manuscripts, cover- 
ing the founding and other details of the in- 
stitution’s earliest years. At that, a light ap- 
peared in Dio’s eyes. “If that’s what you 
want, come with me.” He led me diagonally 
across the street to the little library. Noddin 
casually to the surprised librarian, who had 
no idea what treasures were housed under her 
roof, Dio went over to the wainscoted walls, 

ulled out a few drawers, drew from one a 
ongish yellow manuscript, and said, “Would 
this be what you mean, mister? Nobody knows 
it’s here but me, I put it there.” In his hands 
he held the original Minute Book of the Trus- 
tees, 1835-1860. 


READING AND WEIGHING SOURCES 


While using every source, certain matters 
need ever to be kept in mind: no matter what 
it may be — tangible remains, a memory re- 
counted orally, a manuscript, a contemporary 
chronicle, a history written long after the 
event — it is only a more or less intimate, 
conscious of unconscious, testimony about the 
fact — not the event or fact itself. Manu- 
scripts are prior to printed sources, therefore 
more valuable (unless perchance, for example, 
the printed work may be a critical text based 
on collation of all the manuscripts), but» they 
must nevertheless be subjected to critical exam- 
ination. Systematic doubt towards all sources 
is the beginning of historical wisdom; it 
sharpens the eye and the ear in all testing of 
materials to determine the degree of their 
reliability. 

EXTERNAL CRITICISM: AUTHORSHIP, TIME 

AND PLACE OF ORIGIN 


Assuming a document has been discovered, 
and that it can be read," the first problem is to 

86 The highly specialized problems of learning to read a 
written source, for example, the characters of Mohenjo-Daro, 
Minoan script, Etruscan fragments, are not of importance 
here, yet a — of the process of the specialists who explore 
such arcana is highly interesting and ve_to historical 
inquirers. See Evans, A. J., Fvipta noa, Vol, I. 
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determine authorship, whether it be authentic 
or a forgery,” time, place, and occasion of 
origin. These are commonly not stated in old 
documents. Even when they are given, the 

estion of their correctness is to be answered. 

‘or works are often ascribed to other persons 
than the real writer; and, especially in time of 
war, we have ever-fresh evidence of docu- 
ments purporting to come from sources other 
than the true ones. Without ascertaining them 
with a satisfactory degree of definiteness, the 
document will be worthless, or nearly so. Yet, 
it may be, not all of these can be determined. 
Authorship is important; much may remain 
obscure without it, which would at once become 
clear on its establishment. Yet, even if author- 
ship be still uncertain, if time and _ can 
be fixed, the document can be of definite use. 
Authorship of many works of antiquity is still 
disputed. The work of establishing such facts 
and péobehilities is commonly called external 
criticism, When these are established, one may 
proceed to internal criticism and interpretation 
of the document.” 


EXAMPLE OF AN UNDATED MS. oF 
UNKNOWN AUTHORSHIP 


Let us take a not too difficult example, yet 


one in which by no means all the answers to 
authorship have been found. Perhaps more 
extensive and intensive inquiry would clear up 


remaining uncertainties. In the University of 
Pennsylvania Archives is found a manuscript, 
without author, date, or place. There is no 
external indication of its source, whether by 
gift or purchase; it is in relatively good condi- 
tion, but apparently old; there is no sign of 
later alteration, or intentional mutilation. The 
fact of its being among other original manu- 
scripts related to the University suggests, but 
does not prove, its relevance thereto. It is 
called “Observations for the Explication of the 
foregoing Accounts.” Study of the entire text 
leads to certain tentative observations, hypoth- 
eses which may perhaps be checked by other 
sources: 


86 For an account of some of the most remarkable cases, 
and the methods of detecting them, see J. A. Farrer’s 
Literary Forgeries. 

87 Since the appearance of Bernheim’s Lehrbuch (1889) 
and Langlois an Seiqnebes’ Introduction (1897), a host of 

have been published, many of which are deeply in- 
debted to them. For extensive, thorough accounts ex- 
ternal and internal criticism, readers may still turn to Bern- 
heim, op. cit., 324-561, and Langlois and Seignobos, op. cit., 
71-208. The essence of such matters is also presented by 
H. B. George’s Historical Evidence, 29-219; an 2; M. Vin- 
cent’s Historical Research, 19-260; shorter, but full enough 
to su; ive, are F. M. Fling’s Outline of Historical 
Method, 26-86; and R. L. Marshall's The Historical Criticism 
of Documents, 12-59. 
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A. It may be (1) an original document, of 
part of one, which was sent to some inquirer, 
who had requested detailed information fe. 
garding the plan and operation of the 
Padagogium Regii; or (2) a translation of 
some published account of the rules and opera. 
tion of that institution. 

B. It may be either a translation of some 
original oe account, or of a printed 
document, or, perhaps, an original manuscript 
by someone unfamiliar with English, judging 
from certain awkward passages: (1) “when 
there is any thing to be write on the Table 
..." (p. 25); (2) “by Departure” (p. 26); 
(3) “of the in so many Schools usual froliks 
9 am 2B). 

C. It seems almost a certainty, too, that the 
translator, or the original author, was giving 
information which he intended to be useful in 
Pennsylvania, for he is at pains to give the 
equivalent of sums of money in Pennsylvania 
currency. 

D. That the document refers to the Péida- 
gogium Regii, one of the institutions estab- 
lished at Halle, 1695, as a result of the labors 
of Francke, also seems clear from the text, 
there being specific references to an “Orphan- 
House,” (pp. 15, 37, 38), 7. e. the Waisenan- 
stalt, which Francke established in keeping 
with his philanthropic pietism. There is also 
a reference to the propriety of praying for the 
welfare of the “University,” which would seem 
to be the University of Halle (Hall). The 
age of pupils admitted, the social strata — 
nobility and the well-to-do—from which pupils 
came, seem to fit with information commonly 
known or ascertainable relative to the Péada- 
gogium. 

E. The account appears to have been writ- 
ten quite some time after the institution it de- 
scribes had been established (Article 2) ; more- 
over, reference is made to 1726, after which 
date this particular manuscript seems to have 


been produced. 


These are the chief facts and inferences to be 
gathered from the manuscript. Without more 
than the internal evidence, the document would 
be a stimulus to speculation, but little else. 
Turning to the most promising original source, 
from which corroboration of inferences might 
be gained — the Trustees’ Minutes — the 
following facts are ascertained: (1) It is evi- 
dent that for several months the Trustees were 
much concerned about drawing up regulations 
for the institution recently established under 
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iding influence of Franklin and put under 
Se comet Thus, 23/February/1750/1, Mr. 
Richard Peters, one of the committee to draw up 
regulations for the several schools, reported 
that their work had encountered “some Dif- 
ficulty” and asked for more time. The com- 
mittee was urged to use “all the dispatch they 
an.” On 16/April/1751, the committee on 
regulations was not yet able to report, and was 
asked to have its statement ready for the next 
meeting. A month later, 14/May/1751, the 
rules committee was still unable to report ; like- 
wise, il/June/1751, the rules were not yet 
ready. 

On September 10, 1751, it appears that dif- 
ficulties still confronted the committee on regu- 
lations. A minute indicates that the commit- 
tee wished to seek light on the problem by 
consulting the experience of a well-known in- 
stitution for the education of boys that had 
been set up at Halle: 


“The Committee for forming Rules for the - 


better Regulation of the Schools, having found 
some Difficulties in that Matter, proposed to 
the Trustees to get a Translation made of a 
Pamphlet written in the German Language, 
recommended by the Revd. Mr. Whitefield, 
containing the Rules and Orders observed in the 
celebrat School at Hall [Halle} 
in Saxony, which being formed upon many 
Years Experience, it was supposed might fur- 
nish the Trustees with some useful Presidents 
on this Occasion. Which Proposal was unan- 
imously agreed to, and the Committee are 
desired to get the said Pamphlet translated ac- 
cordingly.” 

From the foregoing, it seems reasonably cer- 
tain, but the proof is not complete, that the 
English manuscript may be the translation of a 
document which, presumably, Mr. Whitefield 
had in his possession. That Whitefield was 
an enthusiastic admirer of the philanthropic 
institutions established by Francke at Glaucha, 
near Halle, is evident from numerous passages 
in his letters and in the accounts of his 
labors. Further search would probably lead to 
discovery of the original pamphlet, or a copy 
of the same, from which this MS. translation 
was made, and many other matters. But this 
will suffice to indicate the initial steps in at- 
tempting to discover authorship, place, time, 
and purpose in a document where none of 
these are given. 


*§ Minutes, I, 844. 
® Ibid., 15. 
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INTERNAL CRITICISM: 
SOURCES OF DOUBT 


A lawyer hears a witness testify, and sub- 
jects him to cross-examination. An historian 
occupies a comparable situation vis-a-vis a host 
of witnesses. The difficulties, however, are 
greater in his case: some of them are mute re- 
mains, from which he infers testimony ; others, 
once living, speaking, writing, are now inani- 
mate; still others, eyewitnesses, may survive. 

In questioning and cross-questioning, the his- 
torian may well remember the wisdom of 
Job: “all men are liars,”” —- some consciously 
so, others unconsciously. He must also keep 
before him the psychological fact that even 
though the eyewitnesses were all present at a 
certain event, they may have actually seen or 
heard different aspects of it, or perhaps if they 
viewed or listened to identical events, these 
meant quite different things to them, and were 
only more or less fully and accurately reported. 
In short, many things reported are simply 
errors of observing, reporting, or subsequent 
transmitting of reports; others are willful per- 
versions. The competence of the observer to re- 
port on matters, his integrity, or bias, and the 
a gy for which the record was originally 
made, all enter into the final judgment of its 


value. Certain grounds for doubting an author 
have long been familiar: his self-interest in 


deception; group membership which would 
limit freedom; bias of any Rind that could 
bear on the subject; evident desire to court 
favor; servility towards conventions; artificial 
embellishments.” 

Time has been called the “incorruptible wit- 
ness.” Livy speaks of writing as ‘‘the sole faith- 
ful guardian of the memory of past deeds.” In 
a literary age, people come to trust writing 
more than memory. The phrase suggests a trust 
in written documents, however, greater than an 
historian should concede them. Roman his- 
tory was falsified, Cicero says,” by family 

igrees manufactured in an age of letters. 
iplomatic documents are properly regarded 
by historians as a choice field of frauds. In 
fact, written documents at once make possible 
the writing of more accurate history and make 
the historian’s task more onerous as their num- 
ber increases. Jeudwine” maintains that under 
certain conditions oral tradition may be a surer 
guardian than written sources. 
condel eae 28 Slane, op. cit., 164-172, give an ex- 
*1 Brutus, 16. (Trans. by G. L. Hendrickson; with H. M. 


Hubbell’s Orator) 
2 Op. cit., 133 f. 
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GUIDING PRINCIPLES 


Since neither antiquity, nor memory, nor 
written characters are truly incorruptible wit- 
nesses, historians must approach of them 
with critical doubt. Certain general principles, 
to be observed in reading and judging sources, 
may be briefly put: (1) do not read into earlier 
documents the conceptions of later times; (2) 
do not judge an author ignorant of certain 
events, necessarily, because he fails to mention 
them (the argument ex silentio), or that they 
did not occur, for the same reason; (3) under- 
estimating a source is no less an error than 
overestimating it in the same degree, and there 
is no more virtue in placing an event too late 
than in dating it too early by the same num- 
ber of years or centuries; (4) a single true 
source may establish the existence of an idea, 
but other direct, competent, independent wit- 
nesses are required to prove the reality of events 
or objective facts; (5) identical errors prove 
the dependence of sources on each other, or a 
common source; (6) if witnesses contradict 
each other on a certain point, one or the 
other may be true, but both may be in error; 
(7) direct, competent, independent witnesses 
who report the same central fact and also many 
peripheral matters in a casual way may be ac- 
cepted for the points of their agreement; (8) 
official testimony, oral or written, must be com- 
pared with unofficial testimony whenever F sl 
sible, for neither one nor the other is alone 


sufficient; (9) a document may provide com- 
petent and dependable evidence on certain 
points, yet carry no weight in respect to others 
it mentions. 


INTERMIXTURE OF PRIMARY AND 
SECONDARY EVIDENCE 


A word more must be said of the last 
stated principle, for it is a natural tendency 
to give general credit to an authority when its 
competency for particular matters has been 
accepted. On the contrary, however, one must 
learn to discriminate, in one and the same 
source, between elements for which it is to be 
considered a primary witness, and others for 
which it is only a derived authority. For ex- 
ample, the above-named doctor’s manuscript is 
a primary source as to the reality of his opinions 
and direct observations, yet not primary for 
matters he attributes to ancient physicians, or 
in regard to a plague’s destructiveness in India. 
A school’s published advertisement is a primary 
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source for what the school professed to teach, 
the charges to be made therefor, the name of 
the proprietor-master, but there is no primary 
value in its published claim that it is the first 
institution to teach such subjects, or establish 
such standards. A history textbook used in 
schools is a primary source for what those 
schools sought to teach, but is not primary for 
particular facts related of antiquity. A news. 
paper editorial may be a valuable primary 
source for political opinion of the day, yet not 
primary for historical facts to which it alludes 
to persuade its readers. Livy was a living wit- 
ness of some events of his later history, where. 
as for matters related about earlier centuries 
he is neither a primary source, nor did he 
have original sources on which to base his 
account. 

Vary the situation somewhat: even a writer 
of contemporary events, such as the author of 
an autobiography, is not to be regarded as 
primary authority for a host of things he puts 
into it. Always the historian’s question must 
be: had the author a sufficiently intimate status, 
in time, place, competence, to qualify him to 
bear first-hand and reliable witness on the par- 
ticular point at issue. E. E. Hale” is a more or 
less valuable first-hand witness as to “The 
Swimming School,” which he ‘says he attended 
in Boston. He is not, however, primary au- 
thority on the subject of swimming schools in 
general, or even for his own generation. 


SECONDARY OR DERIVED ACCOUNTS 


Secondary works serve useful, legitimate 
ends: they furnish background on matters for 
which the use of primary sources is impossible; 
they are the means by which one rises to the 
original sources. But use of them requires 
great care. Reading and interpreting a second- 
ary work is in certain respects easier, but in 
others more difficult, than a primary one whose 
origin has been established. It is farther re- 
moved from the event, a host of other authori- 
ties may intervene. The secondary work may 
be based wholly or only in part on primary 
sources; or it may be compiled wholly from 
other secondary writers; perhaps, therefore, 
such a document should be called tertiary. In 
One apo as a secondary authority has gone 

to primary sources, assuming for the 
moment their proper use, its value is en- 
hanced. If it contains significant and exten- 
sive quoted extracts from originals, it may even 

88 A New England Boyhood, chap. 3. 





March, 1947} 


come to be spoken of as a source, or source- 
book, though it is not, in truth, a primary 
source, for in every copy some degree of error 
is certain to enter. In general, some of the 
same critical principles will have to be ob-. 
served in judging secondary authorities as in 
the case of primary materials, In short, the 
reader will attempt to form careful judgments 
of an author, in respect to his accuracy in the 


Ill 
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use of his sources, acuteness of insight and 
competency in judging, veracity, bias, internal 
consistency, whether he simply used other 
secondary works, followed them uncritically, or 
plagiarized them. Hence arises the importance 
of exact documentation. If a secon au- 
thority cannot be checked, it is of little scien- 
tific use, though, like poetry, it may be sugges- 
tive and inspiring. 


Techniques 


DocuMENTATION 


The fundamental value of scientific historical 
reporting, in contrast to earlier, purely literary 
history, rests on its fidelity to principles of 
method, and on precise documentation which 
permits rechecking of sources used and the 
validity of judgments based on them, whereby 
confidence may be established, or dovbt of them 
confirmed. History that is meant for instruc- 
tion should be documented. Books which are 
set up primarily with an eye to cost-and-profit 
economy may exhibit a clean, streamlined 
page, unobstructed by footnotes, but they 
scarcely promote critical examination of his- 
tory. 


Note TAKING 


Adherence to the principle of precise docu-" 


mentation in the final text requires prior atten- 
tion to the meticulous making of notes. To 
write reliable history from memories stored up 
would be fantastic. Everyone will recall in- 
stances when a note should have been made; 
but the matter was intrusted to memory, in 
confidence that one would certainly remember 
such a thing! A year later, five years later, 
it has been completely forgotten. No amount 
of work may suffice to recover what a moment 
spent on making a note would have required. 
Even if an item were remembered till the ulti- 
mate date of composing the text, it would be of 
no use for documentation. 


Notes should be made, therefore, as one 
goes. They may be of many types — more or 
less extensive quotations from documents, sum- 
maries or paraphrases of the same, inferences 
made, questions which arise from observations 
on reading, reminders to compare this authority 
with another, conflicting statements of facts and 


views, places to be visited and persons con- 
sulted, thoughts that occur in the night, ef 
cetera. Often, but not always, the character of 
a note may depend on the accessibility of the 
source. A word, a phrase, a query on a small 
slip of paper may suffice, perhaps, for notes 
on documents which are always at one’s hand. 
From unique manuscripts, or rare books, which 
one may have traveled far to consult, it may be 
necessary to take extensive quotations, make 
photostats of important parts, prepare a précis 
of the contents. 

The size of note sheets is not unimportant. 
For great undertakings, covering complex mat- 
ters, experience dictates that they may well be 
of several sizes, (large, 8 by 11; medium, 5 by 
8; small, 3 by 5), to suit the character of the 
subject matter and its extent. All should be 
loose-leaf notes, for the simple reason that 
such may be shifted with perfect ease and thus 
facilitate classification and organization of ma- 
terial. 

At the top the note should have two items: 
on one side, a rubric (word, phrase, or sen- 
tence), indicating the subject dealt with ; on the 
other, the precise source, author, title, volume 
and page, or book and section. The place of 
origin and publisher need not be entered on 
note sheets; the proper place for them is the 
bibliographical card, which should be filled out 
when the document is used. If a quotation of 
more than a page has been made, it will save 
future effort to indicate the precise point where 
one page ends and the next begins, placing the 
new page in brackets, thus [3}, in the text. 
This will be of great assistance, especially in 
editing an entire manuscript, where it is desir- 
able to keep the original pagination; also, if 
one later wants to give a page reference to 
some specific part of the original quotation. 











































































































































































































































































































ORGANIZATION 


The reconstruction, interpretation, conclu- 
sions relative to any subject studied take form 
in the investigator's mind more or less slowly, 
consciously and unconsciously, as the study of 
documents proceeds. The investigation which 
began, probably, as a big “blooming confu- 
sion,” a dark question, at length reaches some 
answer, a degree of order, clarity, precision. 
Assuming the adequacy of sources for the in- 
vestigation, competence of the inquirer in faith- 
ful use of them, and consistent attention to the 
classification of materials while collecting, a 
more or less clear outline should be in the av- 
thor’s mind when he finally exhausts the 
sources. Though clear, the pattern may be 
general. If there is any lack of clarity of the 
scheme into which the material should fall, 
it may be dispelled by a careful restudy of 
notes taken, scrutinizing the classification so 
far attempted. Notes carefully made and 
labeled, and classified while their collection is 
in process, render relatively easy the task of 
organization of the text, which might, other- 
wise, offer almost insurmountable difficulty. 

A word may be said of certain common prin- 
ciples of organization: one of the oldest is 
the chronological. Livy employed it in organiz- 
ing his history from the founding of Rome to 
his own day. Something can be said for this 
pattern which puts together the facts of a 
certain time; but it has marked shortcomings, 
obviously, since temporal relationship is often 
of slight importance. 

A second principle, the geographical, is not 
only ancient, being commonly combined with 
the chronological, it may be for certain types 
of study useful now. This might well be 
true of the history of a country, in which the 
author desires to give due prominence to the 
varying patterns of particular communities com- 

ing it; it may also be serviceable in source- 

ks whose purpose is to preserve local sources 
and their interconnection with places, institu- 
tions, persons. In short, the geographical prin- 
ciple offers every opportunity to emphasize the 
significance of locality in history. 

By a third principle, the topical or logical, 
material is organized according to pertinent 
Rarer of ideas, institutions, movements. 
Topical, logical organization is particularly 
favorable for attempts to show origin, develop- 
ment, continuity in human affairs, since it per- 
mits faithful attention to these matters, while 
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place and time fall into positions of due jm. 
portance. 

It is obvious, of course, that there may be 
simply an order of priority in respect to these 
principles of organization, two or more being 
employed. Thus, if the primary principle be 
logical, the secondary one may be chronologi- 
cal: within a logically coherent body of ma. 
terial, that which is prior in point of time ma 
be presented first, that of a later time follow- 
ing after. 


COMPOSING THE TEXT 


If sources have been covered, if notes have 
been carefully made, studied through critically 
and properly classified, the organization and 
composing of the text should occasion no 
great difficulty. In general, one should have in 
the mind’s eye a pattern of the book or paper 
before beginning to write. Such a design may 
emerge fairly early, long before all material has 
been collected. In fact, one may begin some 
history, under certain conditions, with a more 
or less set outline in mind, modifications of it 
being made as the work progresses. As early as 
possible, it is advantageous to write out such 
a tentative outline. Similarly, before beginning 
to compose a — chapter, its materials 
should be carefully and critically gone over in 
detailed fashion, so that the pattern of it may 
be quite clear. The titles of books, of chap- 
ters, and of other subdivisions, if any, should 


“be carefully chosen, brevity, meaningfulness, 


and imagination being the chief guiding prin- 
ciples. 


FOOTNOTES 


The text of any intricate, extensive, serious 
document will of necessity be written with notes 
at hand. Quotations, important statements of 
fact, conflicting views and facts presented by 
different authorities, paraphrases, conclusions 
for which the writer may be directly indebted to 
other sources, even though not quoted, and 
similar matters should be documented exactly, 
to show supporting sources. The purpose of 
footnotes, and the necessity for their being pre- 
cise and accurate, dictate the principle that 
documentation should be made as one writes. 
Do not count on “documenting later.” Mat- 
ters left for “later documentation” will too 
often be “never documented”; or, if not that, 
there will be poor economy of time and effort. 
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WEAKNESSES OF CERTAIN USAGES 


Several systems of inserting footnotes are 
employed. A common technique is oie 
notes at the bottom of the page, identifying 

an index figure the relation of each to a 
word, phrase, sentence, or some larger portion 
of the text. This method is laborious, involves 
obvious inconveniences, is less flexible than 
desirable, and is somewhat conducive to error. 

By another NH ey notes are placed in a 
space immediately below the text to which they 
refer, and are separated from the text above 
and below by parallel lines. This has cer- 
tain marked disadvantages: it wastes space, 
for a short note takes a whole line; moreover, 
in a heavily documented manuscript, such a 
placement of notes will render the reading of 
the text almost impossible. 


A More FLEXIBLE SysTEM RECOMMENDED 


A better system of documentation is to incor- 
porate the footnotes in the text in brackets as 
one writes, leaving them for the time being un- 
numbered. When the manuscript is turned into 
typescript, it will be found a great conven- 
ience, especially in reading back to the original, 
if the bracketed notes be typed in red, thus 
standing out ae from the text. If 
the paper passes through more than one typed 
edition, as is likely in case of extensive works, 
the footnotes should not be numbered before 
the final typing. To that point, numbers serve 
no purpose. This system is flexible, involves no 
waste space, and makes for an attractive page. 
Most important, it is conducive to economy of 
labor and greater accuracy. For example, sup- 
posing that after composition a bit of reorgani- 
zation and shifting of part of the text is seen 
to be desirable — pe this may happen, no 
matter how careful the organization before 
beginning to write — such a transfer may be 
made readily, since all notes keep their place 
and go bodily with the material of the text. 


Wuat Footnotes SHOULD CONTAIN 


When giving footnote citations, care should 
be taken to begin them with the surname of the 
author, or with that word in the document 
which appears first in the bibliographical item. 
Enough details should be given to identify the 
material referred to, and to enable readers to 
turn to the bibliography for fuller information. 
If no bibliography is to be published, as some- 
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times is the case, unfortunately, for reasons 
commercial rather than scholarly, the footnote 
which first cites a work should give all biblio- 
graphical data necessary to locate it, Thereafter, 
references should be made in a briefer form. 
Assuming that the bibliography is to be pub- 
lished, however, as it should be, the note, as 
incorporated and numbered in the final copy 
for the printer, would appear as in this. ex- 
ample: 

The worst effect of athletic contests was that 
they not vamp gpa | resulted in maiming the 
participants; and, when carried to extremes, as 
among professionals, the mind itself was re- 
duced to the level of the brute.” [* Galien, 
Ocuvres Anatomiques, Physiologiques et Médi- 
cales de, 1, 31-46. (Trans, by C. Daremberg) } 
Some, keenly sensitive to these evils, were in- 
clined to think that athletic contests should be 
entirely avoided. 


ABBREVIATED FoRMS COMMONLY USED 


If the note immediately following refers to 
the same authority, conventional practice saves 
time and space by a shorter form, ibid. 
(ibidem ), “the same,” as in the following: 

A celebrated physician, who had become ac- 
quainted with various Greek philosophical sys- 
tems before he took up the study of medicine, 
declared that “the good physician is a good 

hilosopher.”* [*Jbid., 1 ff.} It need not fol- 

w that good philosophers are also good phy- 
sicians. Galen, a ae 8 as well as a doc- 
tor, who was profoundly disturbed at the evil 
effects of nabkdendl athletics on mind and 
body, recommended less violent sport, such as 
he described in his treatise, De Parvae Pilae 
Exercitio.” [**Galeni, Claudii, Opera Omnia, 
V, 899-910.} The evils of professionalism,” 
[*Manning, C. A.: “Professionalism in Greek 
Athletics.” Class. Wkly. (Dec. 17, 1917) XI, 
74-78; Woody, T.: “Professionalism and the 
Decay of Greek Athletics.” Sch. and Soc. (Apr. 
23, 1938) XLVII, 521-528.} however, though 
sharply criticized, were incapable of reforma- 
tion. 

When a work has once been cited in a chap- 
ter, and another one or several have followed it 
in the notes, it is common practice to employ 
op. cit. (opere citato), “in the work cited,” 
when a mew reference to the first one is re- 
quired. Such a case, a reference to Darem- 
berg’s translation above, follows: 

The athletic contests of professionals often 
wore them out quickly. Fuscus, a runner, who 
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was credited with winning fifty-three races at 
Rome, and others elsewhere, died at the age 
of twenty-four.“ [*Galien: op. cit., I, 38; 
Friedlander, L.: Roman Life and Manners 
under the Early Empire, Ul, 21. (Trans. by 
L. A. Magnus, e¢ al.) } Athletes began to com- 
pete when young and made great records. Tales 
of their prowess are often quite fantastic. 

A reference to a periodical article, which 
has been previously cited in full, and has 
been followed by other footnotes, may be 
shortened by use of Joc. cit. (loco citato), “in 
the place cited,” for example: 

“When we speak of professionalism as exist- 
ing under the Greek athletic system,” Man- 
ning” [“Loc. cit., 74.} says, “we must be- 
ware of using the word professionalism with all 
of its modern connotations, for officially the 
Greeks never made any distinction between 
amateur and professional athletics.” 

The ff. in sample note 28 above (or et seqq., 
if preferred) means two or more pages follow- 
ing; one f. (or ef seg.) is used to indicate one 
page following. Consecutive material covering 
a definite extent of pages should be given, as 
in Galeni above, 899-910. After a page num- 
ber, et passim may be used to cover scattered 
references in a document. Cross-references 
to other parts of the text may be indicated in 
the footnotes by supra, “above,” and infra, “be- 
low,” giving the page or pages. 

Footnotes were formerly indicated by 
asterisks and other figures. Sometimes they 
are numbered consecutively beginning anew 
with each page. The best practice is to num- 
ber them consecutively throughout the chap- 
ter. In printed form they should appear at 
the foot of the page. The practice of as- 
sembling notes at the end of each chapter, or 
even at the end of the volume, has been grow- 
ing, unfortunately. It does not serve critical 
readers, for whom the notes are supplied, as 
an knows who seeks to review books 
carefully, or has occasion for critical use of 
them in his own work. For the labor of turn- 
ing to the end of a book wears out, unneces- 
sarily, both the user and the volume itself. 
When the text is complete, the footnotes 
should be read to the bibliography, to make 
sure that each authority cited in the volume is 
in the bibliography, and that one “tracks” with 
the other, so as to be readily found. 


BIBLIOGRAPHY 
A list of all materials should be supplied 
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with every piece of historical research. The 
bibliography is, first of all, a tool shaped by 
the ee for his own use; secondly, in 
published form, it should be most readily sery. 
iceable to others who read the work critically 
and may use it in still further study. Every 
bit of research should be of assistance to an. 
other. Final preparation of the bibliography 


for publication demands relatively little labor, 


if it has been built up properly as the investj- 
gation progressed. 

From beginning to the end of a study, each 
item should be listed on a 3 by 5 library card, 
Besides the description of the document, the 
library number, and some indication of the 
place where found, should be given for economy 
of time. In case of untitled manuscripts, items 
of original remains, and other unique mate- 
tials, descriptions may vary considerably, but 
each should be described as exactly as possible, 
fullness being carried only to the point of ready 
identification. In short, a rubric may be in- 
vented, if no original title is on the document, 
which should indicate its character, author- 
ship, date, place of origin, or the probabilities 
as to such matters, and the place where it is 
found. For example: 





Marsh, Ann: a photostat of her account 
book, showing amounts received for 
teaching boys and girls in Philadelphia, 
1771-1789. 17 numbered pages. Made 
for Thomas Woody from original MS., 
loaned by John Phillips, a student in The 
College, University of Pennsylvania, 1925. 
In possession of his family, near Down- 
ington, Pa. 











Books 


In case of books, the author, title, publisher, 
place and date of publication are necessary. 
If it is a translation, the translator should be 
named. If there is more than one volume, 
state the number. Underline the exact title to 
indicate that it should be italicized in print. 
First names may be given in full, or simply 
the initials. A comma is preferred by some in 
place of the colon; and also after the author's 
first name or initial and the title of the book.” 
ue other forms are given at | elsewhere ; ¢. g., 


. H. C.: Introduction to Research tn American History, 
143-159; Parker, D. D.: Local History, 138-141. 
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Uniformity should be preserved, whatever sys- 
tem is adopted. On the sample bibliographi- 
cal card, following, UP shows that the num- 
ber is that of the Library of the University of 
Pennsylvania: 





— 


UP 
888 
G.FD 


Galien, Oeuvres Anatomiques Physiolo- 
giques et Médicales de. 

(Trans. by C, Daremberg) 

2 vols. 


Bailliére: Paris, 1854-1856. 











PERIODICALS 


The exact title of articles in periodicals 
should be given in quotes (though they may 
be omitted), the name of the magazine under- 
lined for italics. The volume may be indi- 
cated in capital Roman notation, the pages in 
Arabic figures; if this convention be followed, 
space and labor may be saved by omitting vol., 
p., or pp. The month and year should be given 
after the magazine's title, and may be set off 
in parenthesis. If the article is a translation, 
name the translator in parenthesis after the 
article’s title, as in the case of books. If the 
file of a periodical be rich in pertinent ma- 
terials, it is desirable to give an item to the file 
itself, in addition to listing certain items in it. 
A form-card for an article follows: 





UP 
913.05 
Am3 
Gardiner, E. N. 
“The Pancration and Wrestling.” 
Jour. Hellenic Studies (1906) XXVI, 
4-22. 











If the cards have been made out carefully, only 
a minor amount of editing will be needed, to 
make punctuation uniform, before they are put 
into typescript following the text. 


ORGANIZATION OF THE BIBLIOGRAPHY 


The organization of a bibliography should 
vary somewhat according to the kinds of ma- 


OF HISTORY AND ITS METHOD 


195 


terial it contains, A simple plan, with few 
subdivisions, is preferable to one minutely sub- 
divided, for this reason: the bibliography is 
for use; if it has a host of subdivisions, it is 
almost impossible for a reader to turn with 
certainty to the correct one to find a particular 
item, whereas a simple organization will be 
fixed in mind at once. The general pattern, as 
a rule, need not be made more elaborate than 
the following: 


BIBLIOGRAPHY 
I. Primary SOURCES 
(a) Manuscripts 
Hamer, Dr. James, Jr. “An inquiry into the 
reason wherefore medical met so widely dif- 
fer in respect to the treatment of certain dis- 
eases.” 21 pages. (In possesion of Thomas 
Woody 
Medical diploma, issued to Dr. James Hamer, 
Jr., by New York University, pridie Id. Mart. 
MDCCCXLIIII. (In possession of Thomas 
Woody) 
(6) Remains 
Dental instruments, used by Dr. James 
Hamer, discovered in an old house, formerly 
occupied by his daughter, near former Neiffer 
Post Office, Montgomery Co., Pa. (In posses- 
sion of Dr. William T. Adelhelm, Upper 
Darby, Pa.) 
(c) Newspapers 
New York Weekly Journal, 1733-1749. In- 
complete file. (New York Public Library) 
estern Herald and Steubenville [0.| Ga- 
zette, 1819-1820. (State Library, Columbus) 


(da) Miscellaneous 
Mount Holyoke Female Seminary. Pros- 
pectus, 1837. (College Archives) 
Soviet Physical Education, Snapshots of, 
1929-1930. (In possession of Thomas Woody) 


II. SECONDARY MATERIALS 


(a) Books 


Forbes, C. A. Greek Physical Education. Cen- 

tury: New York, 1929. 
(b) Periodical Materials 

American Journal of Education, Boston, 
1826-1830. 5 vols.; continued as American 
Annals of Education and Instruction, Boston, 
1831-1839. 9 vols. 

Blaisdell, A. F. “Physical Education of 
High-School Girls.” N. E. Jour. Educ. (Sept. 
11, 1875) II, 109-110. 
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CONTENTS, List OF ILLUSTRATIONS, AND 
INDEX NEEDED 


An historical book or paper without a table 
of contents, list of illustrations or maps, and an 
index would be like a door without a key. Au- 
thors are generally considerate enough to pro- 
vide a contents and a list of illustrations, but 
they frequently supply no index, or a poor 
one. A detailed, analytical table of contents, 


if it gives the page where each topic or sub- 
division of a. chapter begins, will in ‘some 
measure unlock the door, but even though such 
a key is provided, an index is still a necessity. 


, THE INDEX 


In general, it should be said, the only good 
index is a complete one, including personal and 
place names and topical entries. Main topics 
should be analytically presented. Though a 
separate index of names may be justified, and 
even more serviceable in some cases, the best 
rule is to have only one inclusive index, alpha- 
betically arranged. 

The best plan for index construction, judged 
by personal experience, is a card filing system, 
because of its flexibility. The indexing of 
works to be printed should only begin when 
the galleys have been cut into pages. Other- 
wise, there will be much needless labor, and 
more opportunity for error. If the manuscript 
or pecrnt is to be preserved a, it 
should be indexed just like a book, if it is to 
serve users well. 

The construction of an index begins with 
careful, consecutive reading of each page, 
from beginning to end, listing each name and 
topic on a separate card as one comes to them. 
When a name or topic next recurs, a new page 
entry for it is made on the original card. As 
the cards are made, they are filed alphabeti- 
cally, guides being used to facilitate pulling 
them out as they are wanted for new entries. If 
occasionally, in case of large books, one may 
happen to make out a second or third card for 
the same name or topic, they come together 
naturally when filed, after the entire text has 
been read, and their entries are then combined 
before typing. A simple name-card, with no 
complexities, will appear thus: 
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Atwell, J., 24, 46, 400 
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INDEXING COMPLEX TopPics 


Indexing subject matter is a more difficult 
task. Some care is needed in choice of terms, 
the aim being always to use those which are at 
once most definitely descriptive of the matter 
dealt with, and also most likely to occur to a 
reader who wants to see whether this or that 
topic appears in the treatise. Some subjects 
may need to be listed under more than one 
heading. When all cards have been made out, 
a close scrutiny should be given such topics, 
so as to decide in how many ways they should 
appear. It is common practice, in certain cases, 
to combine the actual listing of pages under one 
head, or perhaps two, giving after other head- 
ings a cross reference to the rubric where pages 
may be found, In case of complex topics, analyt- 
ical subheadings should follow the main one. 
The card for such an item, in process of growth, 
might appear as follows: 





| Atnletics, 45-150, 

| 4 meaning of the term, 47, 49, 52 f., 
3 Greek, 96-100, 
2 girls’, 104, 109, 112 ff., 

5 opposition to, 120, 124, 127, 

| 1 decline of, 145-50, 





If a second card be needed for an extensive 
item, clip it to the first in the file, combining 
them later. 


EDITING BEFORE FINAL Copy 


When the entire text has been read through, 
the card file must be edited to make sure that 
punctuation is correct and follows a uniform 
system, At this reading, the order of the sub- 
heads on a complex card may well be indicated 
conspicuously by placing figures 1, 2, 3, etc., 
in colored pencil opposite the appropriate 
items, as shown above, to guide in recopying 
them. The general coverage item should come 
first, the others following alphabetically. While 
entries are still being added, a comma is used to 
separate figures; when a series has been com- 
pleted, a semicolon is used to separate it from 
the series following. No punctuation is required 
at the very end. 

The above complex card, with the order of 
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items rearranged and properly punctuated, will 
appear thus: 





Athletics, 45-150; decline of, 145-50; 
girls’, 104, 109, 112 ff.; Greek, 96-100; 
meaning of the term, 47, 49, 52 f.; op- 
position to, 120, 124, 127 
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Physical education, I, 60-90; Il, 56-205; 
athletics in, II, 126-30; discipline, as af. 
fected by, II, 201, 205; effect of, in col- 
leges, II, 130-33; ‘emphasis on, I, 74, 76, 
79 ff.; Il, 56-9; im higher schools, II, 
113-20; in lower schools, II, 110-12; op- 
position to, I, 63 f., 67; H, 140 ff.; 
teachers of, II, 185-205 














METHOD, IN INDEXING MORE THAN 
ONE VOLUME 


If a work is to appear in two or more 
volumes, there should be a separate index in 
each, save the last one, which will contain a 
combined index of the whole. The second 
volume may well have many topics which ap- 
pear in the first; if so, draw a line on the 
original card, using space above it for items 
in the first volume, labeled Roman I; and that 
below it for items in the second, Roman Il. 
Such a card for a complex topic, which has 
items appearing in both volumes, would appear 
thus while in process of growth: 





Physical education, I, 60-90, 
7 opposition to, 63 f., 67, 
4 emphasis on, 74, 76, 79 ff., 





Physical education, II, 56-205, 
hasis on, 56-9, 
n lower schools, 110-12, 
in higher schools, 113-20, 
athletics in, 126-30, 
effect of, in colleges, 130-33, 
opposition to, 140 ff, 
teachers of, 185-205, 
2 discipline, as affected by; 201, 205, 











When edited for the typist, index figures, 
placed before each sub-item, as above, will 
show the order to be followed in recopying ; 
and final commas should be changed to semi- 


colons, to separate the items. All pages re- 
ferting to a particular phase of the topic in 
volume I will be collected, and similarly for 
volume II, as below: 


When the whole of the index has been thus 
edited on the cards, a final copy should be 
typed in parallel columns on numbered pages, 
ollowing the bibliography. When in type, 
it should be restudied once more and com- 
pared with the text for possible errors, of 
omission or commission. 


APPENDIX 


Besides the elements of book construction 
heretofore touched upon, it may be desirable to 
consider provision of appendices, if certain 
documents are deemed of such value as to war- 
rant their inclusion, in whole or in part. These, 
lettered or numbered, should follow the last 
page of the text. 


PREFACE 


Prefaces arose, presumably, as a defense 
mechanism. In any case, a preface provides the 
author an opportunity to address to his antici- 
pated audience whatever apologia he may feel 
is necessary, and make acknowledgment of 
assistance of others, whom he will of course 
absolve of responsibility for whatever errors 
he has committed. 


INTRODUCTION 


An introduction is of more moment. In it 
the author’s conception of what he has sought 
to do, its relation to the larger field of which 
it is a part, important materials discovered and 
exploited, particularly significant or novel 
phases of his methodology, shortcomings seen 
in retrospect, suggestions useful for further 
study, and other kindred matters may properly 
find a place. 


FINAL STEPS BEFORE PRINTING 


Assuming that everything has been com- 
pleted, the author should reread the entire 
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manuscript as a whole before sending it to the 
printer or publisher, making sure that uniform 
‘eae has been observed in respect to ab- 
reviations, citation usage, punctuation, spell- 
ing, capitalization, and the like. Correction of 
minor points in such matters at this time costs 
little; later, it will cost much more. Foot- 
notes should be read to the bibliography, and 
their consecutive numbering through each chap- 
ter should be checked. Pagination of the entire 
volume may well be reviewed; illustrations, if 
any, need to be definitely assigned to their 
laces in the text, and the list of them checked 
or accuracy and completeness. It is well, also, 
to make sure that chapter titles and subheads 
in the table of contents are in perfect har- 
mony with those that appear throughout the 
text, and that their pagination is correct. 


PROOFREADING 


Mephisto, masquerading as Doctor Faustus in 
Goethe’s immortal drama, advises a student to 
write diligently “Als dictirt’ euch der Heilig’ 
Geist” — “as though the Holy Ghost were 
dictating.” The careful, scientific historian 


ignores the devil and substitutes documents, 
writing what they and his critical judgment 


dictate. Assuming such care and devotion to 
truth, and that matters have been faithfully 
written down, it is necessary to practice care- 
ful proofreading. Reading of proof is some- 
times apt to be associated wholly with examina- 
tion of the galleys and pages returned by the 
printer. It is not amiss, surely, to remind au- 
thors that proofreading should be equally care- 
fully done each and every time a new copy of 
anything is made. When one copies a docu- 
ment, the new copy needs to be read back to the 
original ; only thus can a text be kept accurate. 
Likewise, when the first manuscript draft is 
recopied or typed, whether it be the manu- 
script of text, bibliography, or index, the new 
copy must be closely compared with its pred- 
ecessor, for deviations may have crept in; 
and so on with every fresh copy that may be 
made, including the printer's galleys and page 
proof. 

Assuming that the importance of proofread- 
ing is understood, how should it be done? 
Practice doubtless varies from slight and care- 
less attention to many critical rereadings. One 
hears of some who read a single proof five 
times. This may seem a too Herculean labor. 
On the other hand, no one wants to tremble, 
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as an aged scholar says a close friend of his 
always did, for fear that on the very first page 
of his next book some glaring error, due to 
oversight, would be found The best safeguard 
against such mortification lies in proofreading, 
Perhaps one may express the hope that five 
readings may not be really necessary, as a gen. 
eral rule; and, at the same time, suggest the 
wisdom of at least three readings of each proof 
— first, by two persons reading together, one 
taking the original, the other the new copy; 
second, by the author; third, by some person 
other than the author. These three critical 
readings should be given to the galleys and to 
the first page proof. A second page proof is 
often required, or even a third ; but these should 
be unnecessary, if the manuscript is in first- 
class condition when given the printer, and if 
the first proofs have been thoroughly corrected, 
and the printers have faithfully incorporated all 
changes. The best result will be gained if 
authors use conventional printer's marks to indi- 
cate corrections to be made.” In case of ex- 
tensive manuscripts, at least, it is desirable, for 
economy's sake, to use different colored inks 
so as to differentiate readily betwen author's 
and printer's errors. 


RETROSPECT AND PROSPECT 


One should study the method of history, if 
he contemplates making a research, just as an- 
other scientist will acquaint himself with statis- 
tical, experimental, and other methods if he 
intends to apply himself to areas in which they 
are indispensable tools. Having acquainted 
one’s self with what others have done to shape 
and sharpen this tool of the historian, any 
person may well ask himself: ‘What is the 
value of such research, in general; what is 
the value of the particular study now contem- 
plated? The labor that will be involved is 
certain to be great. Is it worth the cost?” 

Before one enters upon the quest, one should 
feel convinced of its worth, at least to himself; 
and he may well have some conviction that its 
value may transcend mere personal satisfaction. 
The second, if the work turns out fruitfully, 
will ultimately outweigh the first consideration, 
certainly ; nevertheless, the sustaining drive will 
be found rooted in the satisfaction of the per- 
sonal urge. One of the world’s famous satirists 
remarked, “it’s hard not to write satire.’’ Per- 
haps one should not write history unless he 

% For an explanation and exemplification of these, see 


Frank H. Vizetelly, The Preparation of Manuscripts for the 
Printer, 60-65. 
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feels driven to it, finds it hard not to write 


hs fot those who may be inclined to distrust 
satisfaction of an inner, personal drive as moti- 
yation, they may find reassurance in ——e 
that the writing of history has been a mar 
of advancement, a civilizing of the human 
mind. The more civilized a people becomes, 
the more the attention given to writing his- 

. Interest in history is a measure of the 
breadth of human understanding. And if one 
may be able to add a single bit of sound, well 
written history to the store of human posses- 
sions, the prospect is worth the effort. Tem- 
perley calls sound history a sure way to a good 
immortality; and unsound history an equally 
certain path to a bad one. Reference to either 
immortality may well cause mere men to turn 
back apprehensively, especially if they recall 
the ancient admonition of the Greeks: “Thou 
canst not fly to Olympus, nor marry Aphrodite.” 
Still, ignoring affairs Olympian, a mere mortal 
may clutch his ideal lantern, the Book of Clio, 
to his breast, remembering Milton: “as well 
destroy a man as destroy a book, and even bet- 
ter; for to destroy a book is to destroy that 
living essence of a man which will last for- 
ever. 
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BOOKS AND WORLD RECOVERY 


The desperate and continued need for American publica- 
tions to serve as tools of physical and intellectual reconstruction 
abroad has been made vividly apparent by appeals from scholars 
in many lands. The American Book Center for War Devastated 
Libraries has been urged to continue meeting this need through 
1947. The Book Center is therefore making a renewed appeal 
for American books and periodicals—for technical and scholarly 
books and periodicals in all fields and particularly for publica- 
tions of the past ten years. We shall especially welcome com- 
plete or incomplete files of the JOURNAL OF EDUCATIONAL 
RESEARCH and the JOURNAL OF EXPERIMENTAL 
EDUCATION. 








The generous support which has been given to the Book 
Center has made it possible to ship more than 700,000 volumes 
abroad in the past year. The books and periodicals which your 
personal or institutional library can spare are urgently needed 
and will help in the reconstruction which must preface world 
understanding and peace. Ship your contributions to 





AMERICAN BOOK CENTER 
Library of Congress 
WASHINGTON 25. D. C. 





Freight Prepaid, or Write to Center for Further Information 


ON DETERMINING THREE DIMENSIONAL REGIONS OF SIGNIFICANCE* 
Palmer CG. Johnson 
University of Minnesota 


Cyril Hoyt 
University of Chicago 


jp dealing with the problem of testing certain linear hypotheses, Johnson and Neyman (16) introduced 
sew statistical concept, ‘‘the region of significance’’, which has had a number of applications princi- 


win the field in which the technique was originally applied (1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 
5 17, 21, 22). 
asgointed out in (16 p ~78), a region of significance is defined by the inequality S* < S 
a «< rT 


v8 is the value of the likel criterion corresponding to a chosen level of significance, < , 
,& = 01, & =.05, etc., and §,* and 5 are the absolute and relative minimum sum of squares, 
ctively, providing two optimum estimates of the population variance, o*, under the conditions 


a sribed by the properties of the region of significance. These properties are that for certain sys- 
, y’, the hypothesis, H(X’, y’), should be rejected. This 


; ae values of two independent variables, 
sthesis in (16) referred to the difference between the best linear estimates of the means of two ran- 
om samples of observational values. The hypothesis could refer to other statistical functions of ob- 
ational data as well. The distinction between this type of hypothesis and the usual null hypothesis 
, “re made as follows: The usual null hypothesis specifies some fixed set of parameter values esti- 
ed for the single system of values, say x,, y,, provided by the experimental data, and the process of 
sting the hypothesis consists in setting up a critical region for this specified set of values, x,, y,- If 
omar value, or sample point, falls in this critical region, the hypothesis H(x,, y,) is rejected 
ithe generalization usually obtains for the population for which the sample is presumably represent- 
tive. The Johnson-Neyman technique distinguishes between the systems of values of x’ and y’ for which 
hypothesis H (X’, y’) should be rejected and the systems for which the hypothesis should be accepted. 
thus becomes possible to specify the population in terms of the basic characteristics, x and y, for 
hich a generalization is permissible. That is, the analysis shows first if there are values of x and y 
or which, say, the difference in means between two groups is significant. Should such values exist for 
variables x, y, they are bounded by a conic section, i.e., an ellipse, parabola, or an hyperbola. 
eometrically, then, for two independent variables, the ‘‘region of significance’ is represented by a 
ron omer The section can be plotted and the hypothesis H (X’, y’) represented by any point of this 
n should be rejected at the level of significance, «< , chosen. 


The method of setting up the region of significance for a variable null hypothesis is logically equiva- 
mt to setting up what might be called a ‘‘no confidence’’ region. That is, if, say, H (X’, y’) is true then 
he probability is less than oc , that if we draw a sample and determine the region of significance, say, 
te region R will contain the sample point. Alternatively, if every time a sample is drawn and the 

n R determined we make the statement ‘‘For no point, E, of R is H (X“, y’) true’’ we may expect to 
sight about 100 (1 -0C) per cent of the time. It should be pointed out, however, that if we draw only 
me sample, compute R, take a series of points, x,, y,; X,, Ya; ----- in R, and say ‘‘H (X,, y,) is false, 
i (X», y,) is false,’’ ..... etc., aeaennh ar taen ee (1 -c¢) per cent of these statements will be correct. 
an unusual sample had been drawn, we might well be wrong every time. | 


In this paper the concept of the ‘‘region of significance’’ has been extended to three dimensions. The 
trivations can, of course, be extended to any number of independent variables. However, the presenta- 
tion is limited to three independent variables both as an illustration and to obtain specific useful results. 
he statistical formulation and solution of the problem are presented first, followed by the practical il- 
ustration in a research problem including the contours used to represent the region of significance in 


three dimensional space. 


MSs is One Of a humber Ol Studies on modern rincipies o experiment aes’ Ssta' 
sis. For the research grant to finance these Galion, grateful acknowledgment is sheen to the 


uate school, the University of Minnesota. 
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Part I: Mathematical Formulation 







Let y represent the value of the experimental character and let u, v, and h represent the Values of 
three other characters of individuals which are assumed to influence both the experimenta] 

y, and its reaction on conditions say, A and B, whose influence on y is under investigation. The vari. 
ables u, v, h play the role of independent variables and the experimental character y that of a dene.. 
ent variable. The values of the experimental character for individuals subject to the conditions Aaw 
B are denoted by y’ and y”, respectively. 





















Our basic assumptions may be expressed by saying that the population means of y’ and y” of indi. 
viduals with fixed values of u, v, and h are some functions (not necessarily the same) of these values 


u, v, and h, i.e., (11) 
(1) (y’) =f, (u, v, h), (y”) = f, (u, v, h) can be obta 
that if one 
Our purpose is -- 


(1) To test the hypotheses, say, H (u’, v ‘, h’) that for some particular system of fixed values y = v 
v = v’, and h = h’the two means are equal, or 






4 4 4 4 one has de 

(2) f, (u’, v4’) =f, (u’, v4, h’) esis to be 

» = 

This, if true, would indicate that the difference in conditions A and B does not affect the average vale bed tt 
of the experimental character of individuals in which u = u’, v = v’, h = h’). 

In orde: 

The functions f,and f,are chosen according to the o nditions of the particular problem, with the sing that they 

restriction that both functions f, and {, must be linear with respect to the unknown parameters they in. pies. Wh 


volve. ° 

Here it will be assumed that the polynomials are of the first degree. Thus we write 
(3) (y’)=a, +b, u+e,v+d, h 

(4) (y’) =a, +b, u+e, v+da,h 

(5) The coefficients a,, b,, c,, d,, a,, b,, c,, d, will play the role of these parameters. 


(14) 

















The hypothesis, H (u’, v 4 h’) to test will be described by one equation 
(6) @(u’, v4 h’) =a, - a, + (b, - b,) u’+ (c, - c,) v’ + (d, - d,) h’ = 0. 


It should be pointed out that it is assumed that, for any fixed values of u, v, h, the distributions of y’ 
and y” are normal about means (3) and (4) with the same, though unknown variance. 


(2) To discriminate between such systems of values, u’, v’, h’ for which the hypothesis H(u’, v’, b’) 
should be rejected and those for which the hypothesis H(u’, v’, h’) will be accepted. Each system of v’, 
v’, and h’, (or each hypothesis H(u’, v’, h’)) will be represented by a point lying in space with coordin- 


ates u’, v’, h’. Generally it will be possible to specify a region, which is called the region of signifi- In or 
cance, such that the hypothesis, H(u’, v’, h’) represented by any point of this region should be rejected. § (6) is s 

This discrimination is made here on the basis of the criterion of likelihood proposed by Neyman and 
Pearson (19). If we let (17) 
where 
(7) 87=F (y-a, -b, u-c, v-d, hh * + F,(y-a,-b, u-c, v-d,h }* where £, and 1, represent the summ- v7, and 
tions for the samples subject to the conditions A and B respectively, we can define the criterion of each o 
likelihood in the following manner. 2 follow: 

U= 2+ 
(8) wi > (18) 
a 


where S: is the minimum value that (7) may assume for any values of (5) and where S? is the least 
value that (7) may adopt under the condition that the relation (6) is satisfied. Among others, Kolod- 
ziejczyk (18) has demonstrated that Si is independent of Si where 


: = 5: — Se 


(19 
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shown that if random samples are drawn from the same normal population, the proba- 
on of Uwill be 


- r 

| i s~' 

plu) = Bea. E u? (i—u) 
2 2 

re § represents the total number of parameters required for specifying the class of admissible hy- 


r represents the number of tthese specified by the hypothesis tested and N represents the total 
umber of observations. In this case s is eight andr is one. The value of U, for which 


S wu) dUu=€ 


can be obtained by the use of the Incomplete Beta Function table (20). Kolodziejczyk (18) has also shown 
that if one desires only those percentage points tabled by Fisher (7) in his table of z that the quantities 


2 2 

(12) - and =~ 

are those which the latter author considers two independent estimates of the common variance. After 
one has determined the value of U , say U., , for a particular set of observational data and the hypoth- 
esis to be tested, he then compares it to the value of LL, obtained from either of the tables mentioned 
above. If the value of L, =U, the probability of rejecting the hypothesis when it correctly de- 
scribed the conditions under which the observations were made, is less than or equal to & . 


(11) 


In order to determine the appropriate values that (5) will assume in 8% , we consider for the moment 
that they are continuous variables and differentiate (7) partially with respect to each of these varia- 
bles. When each of these partial derivatives is set equal to zero we have the familiar systems. 


(13) ayn, +bX,u+c,2,v+d,F,h=Z,y 
aL, u+b x, u*+c,, w+d,Z, uh==Z, uy 
aX, v+b£,w +c, v*+d,F, vh=E, vy 
aL, h+b,£, hu+c, £,hv+d,£,h*=f, hy 


QgMgt b.F,u + CaF + deh = Dy 

a,E ,u+b,F,u*+c,F,uv+ d,F,uh =F, uy 
a.t. v+ bat. vu+ C2,E, v*+ dE, vh =£4 vy 
a,z, h+ b=, hu + c,£, hv + d,= 2h? =Z, hy 


Denote the values of (5) determined by solving (13) and (14) by 
(15) aj, br, cf, dy, a, by, cg, dg, 
in terms of these we have 


(16) si =£, y*- aX, y - by L, uy - cf £, vy - dp Ly hy 
+Eay*- af Zay - be L,uy - egEavy - dge,hy 


In order to determine the values that (5) will assume in S,* , that is, under the condition that relation 
(6) is satisfied, we minimize 


(17) DB =s*-2cf{(a, + b,u' + c,v’+ di) - (ag + dew’ + cgv’ + dal’)} 
where « is an undetermined multiplier, the value of which we shall determine later. If we regard u’, 
v, and h’as fixed and (5) as continuous variables, we then differentiate @ partially with respect to 
each of these variables. When each of these partial derivatives is set equal to zero we obtain the 
following systems. 


(18) ayn, +b, Z, u+e,F, v+d,F,h=Z, y+ 
a,L,u+b,£,u*%+c,£, uwv+d,£, uh=£, uy +cu’ 
ao, v+b,£, vu+c,£, v*+d,£, vh=£, vy +e v’ 
aX, h+b,<0, hu+cz,hv+dez, h* =£ , hy + h’ 


ang + bgt ,u+ Cod,v+ dgb,h=Z,y -X 

a, , u+ bat ,u*+ cal guy + dah,uh =F, uy - cu’ 
aL ,v+ bale vu+ cgh,v* + dd, vh =Z, vy -c v’ 
a,beh + b,E, hu+ cof, hv + deZ_h* =H phy -< h’ 


Denote the values of (5) determined by solving (18) and (19) by 


















(20) ;, by, Ci, Gh, Ma, OE, Cg, OS 


Then S* may be written as 


(21) SF =Z, y*-a,Z,y- b; X, uy - cf L,vy - d;=, hy 
+=, y* - a5 Ly - b, C.uy - cE, vy - dz Shy 


The relation between Si and sz can be obtained in terms of determinants as shown in the following 
paragraphs. Let the determinant 


(22) Liy* Ty, wL, vt, “ 
ly a Fe 2V xcy,h 
D= r,uy =\u L,u* =, uy Z, uh 
Cw X,vL,w, v* <=, vh 

Thy =, hX, hus, hv E, h* 


(23) and let D’ ------- wemeneconwcoweowoeneeoocceccee.., 
denote the determinant with the similar elements encept that n, is replaced by n, and the sums are ta 
for the sample subject to theconditions B. Let Djj and D%{j represent the cofactors of the j-th elemey 




































in the i-th row for the determinants (22) and (23). ‘Then (42) Sr 
(24) ay = Du; pe--D ; of =-De ;ae=- Des ip order t 
Di Du Du Du 
(25) a, = Dis ; ;bg = -Dis :¢2 = .Dis ;dg=- Dis (43) (a; 
Du _ Du “ 
Substituting + values in (16) gives apen | 
(26) si = 1 Da =, 7 + Daty + Ds=, uy + DuX, vy + Ds XL, hy 
+ ed Di =, y* + Dz -Fay+ Dre uy + Dy,=_ vy + Dgx, hy (44) (@ 
which ae aie 45) 
2 tA 
(27) 8, = Th 7 Da (46) 
Let 
(28) 01 ww’ h’ Since the 
1a, C,ut,v0,h 48) 
R= vw Du £, wu L, uh ( 


vw Cy ©, wF,v4 £, vh 
h’ fh ChuL,hv©0, h 


I a ini itiaseiniaidliibitiniinuntia tdienieblinaniganindetianininiataielmnbeenciititl (49) 
represent the determinant whose elements are the corresponding sums for the sample subject to the 
conditions B. Let Rj; and Rij represent the cofactors of the j-th element in the i-th row for the deter- Likewis 
minants (28) and (29F Cunguvtesn with (22) and (23) reveals that R,, = D,, and Ri, = Dj. In terms of 


I we de! 






















these cofactors the solution of (18) and (19) may be written as (50) 
(30) af = - Dus +€Ry , - Part Ry - Bat CR , Dst<Ry Elimin: 
Dy Dy 
(31) a, = - Da+sh; dite « ¢; = Due Rs ; a = Dae ttRy and 
Di Di Dy - 4 
Comparison with (24) and (25) reveals that . a 
‘af = <R eh’ sh® . < Rs °e’ se*.« <R =a? 9 
(32) aj =ap- Soe 5 bf = bj D, pe; = ep ~ SS; ai =i - SBu en 
_ «< obi <b? <<Re - ec ece. Ru: @ = . «Ri 
(33) a, =ag- —p, 3b, = by > 9 Cg = Cg Di > a= dy — This r¢ 
Substituting these values in (21) gives (58) 
(34) St =Si + (Rak, y + RL, uy + RigZ, vy + RysZ, hy} ties 
- Rit, y + RAE. uy + RiQvy + RoE, hy} 
cm bo hove Gat (54) 
(35) RAL, y + RuX, uy + RyX, vy + RisE, hy = Dye + Dys w'+ Dyg + Dio b’ - sl 






in the following manner. Denote the cofactor Dy = Ry by A and let Ajj represent the cofactor of the 
j-th element in the i-th row of this new determinant. Then 


(96) Ru =- An - WAg, - VAs, - b’A,, 
($7) Ruy = - Aue -UAgg - VAs, - DAy 
(38) Rie =~ Aig - WAgy - VAs - h’Aags 
(99) Ris =- Aw - WA,s - VAS, - h’Aas 


jve multiply (36) by £, y, (37) by £, uy, (38) by, vy, (39) by £, hy and add we obtain the relation (35) 
since Ajj = Aji- Similarly it can be shown that 


(0) Ruy + RyZ,uy + Rit vy + Rot hy= Di + Di, u’+ Di, v Di, h’ 
vaking use of the relations (35) and (40), (34) yields 

(ai) St = Sz + an Go + Djs U + Dig ¥" + Dig bh} Ee Dig u + Dig v’+ Digh’} 
ywe consider the BFad (24) and (25), (41) may be written as 

(42) st =-Si- « { (af + blu’+ cfv’+ ath’) - (ay +biu’+ egw’ + doh’) } 


inorder to evaluate <C explicitly in terms of previously defined quantities, we notice from (32) that 


(43) (a; “athe &% ~ by ju’ + (c/ - & jw’ + (di - d?)h’= 
- -S(R,. + R,u’+R,w+ R,,h’ } 
Ry 
and from (33) that 
(44) 5 - 93) + & - by )u’ + (c - CE)’ + (dj - ‘s 
—... in + Ri, u’ + Ri, v’+ Ri, a) 
u 


(45) If we denote - 


(46) (P+ Q) = (af - ac) + (bi - bu’ + (c/ - ce)v’ + (dy - df )h’ 
~ (aa - ag) - (b, - bi)u’ - (cz - cg )w’ - (45 - dp)h’ 


since the first line of the right member of (47) was assumed, by the hypothesis, to be zero, 
(48) oC =~ (@}-a3) + (bi-by)u’ +(e} -c3)v’ +(d-d5 h’ 


P+Q 
I'we denote the numerator of this fraction by D(u’, v‘, h’) (48) becomes 


(49) o =. Diw,vi,n) 


P+Q 
Likewise (42) may be written as 


(60) st =ss - ¢{ DWw,v,n)} 
Eliminating < from (49) and (50), we have 


, ‘ -yt2 
(51) st =g% 4 (Die + hd} 


x. a of significance is defined as that portion of u, v, h space for which the following inequality 
satisfi 


(52) 3 =u or | S+- si =0 
This 9 is bounded by the surface 
6s) USF - $§ =o 
which becomes 
(4) 4. {D (u,v, bv) }* — (P+ Q)S% =0 
we consider the relations (51) and (53). I the constant rave is denoted by w, (54) may be written 
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(55) w { Diu’, v,h’)}* - (P+ Qs? =0 


In practice the solution of system (13) can be carried on simultaneously with that of (18). This p; oe; 
yields the following relations 



















N - the 

(56) (zap + € (ky +1, w+ my v’+ 1, h’) Ly act 
by = bP + & (k,..+ ly U’ + M,, V+ Dy h’) ty 

C7 = Cf + < (Kyy + Lig U’ + My V’ + Ny br’) Lu ps 

= art (Ki + Lg Uo + Myo VW’ + Ni hh’) th 

Likewise the simultaneous solution of (14) and (19) yields the following relations a 7 

(57) a =az- o (ke, + 1, u’+ my, V+ Dh) rh’ - 

bg = bz -  (k,, + 1 u’ + m,, v’ + nah’) Luy- 

Cz = Cg - & (Kes + las Uw + Mas V+ Ms br’) tvy- 

a, =d2- < (Kae + lee + Masv~+ ngsh’) c-. 


where the k’s, 1’s, m’s, and n’s are constants. 
From (56) we have that 
(af - af) + (bf - By u’+ (cf - ef w+ (a7 - d?)h’ 
(58) (k,, +1, u“+ m,, v’+ ny h’) 
=«¢{*+ (Kye + 1 u’+ my. V’+ 1, h’)u’ 


+ (Kis + lis u’+ M3 V’ + Nis h’)v’ 
+ (Ky + 1,40’ + Mya V% + 1,4h’)h’ 



















The quantity in the left member of (58) was previously (43) defined as «< P. Hence (56) and (58) givea pl . 
means for computing P without the use of determinants. Similarly, from (57) a: v1 
' 
(az - a3) + (bg - bgju’+ (cg - cw’ + (d; - d$)h* 
(59) (Ka, + lg u’ + Mg, V+ Ng, h’) 

=_ < + (Kyo + lg u’ + Mg, V’ + Nz3h’)u’ 

+ (Kas + 1g, U + Mg, V’ + Nash’)v’ 

+ (Koq + 1p4U’ + mgs Vv + Nggh’)h’ 
According to (44) the quantity in the left member of (59) was defined as - <Q “4 
Kis 
Kis 
Ky, 
ky, 
k,. 
Part I: Practical Application k, 





An application of the preceding formulation is given below. The investigation was directed at deter- 
mining the difference in achievement between two groups of college students undergoing instruction in 
two different types of courses in general physics. There are three criteria for determining the rela- 
tive abilities of the two groups, each of which has been showr to bear a relationship to achievement, 
(1) score on the American Council on Education Psychological Examination, (2) proficiency in elemen- 
tary mathematics, (3) honor-point ratio. The measure of achievement consisted of the score on the 
Mechanics section of the Cooperative Physics Test for College Students. The data were collected dur- 
ing the academic year of 1940-41 in the University of Minnesota. The foregoing scores were obtained 
for 111 students in the first course, Physics 1, and for 257 in the other, Physics 7. 


Table I contains the summary statistics for these two groups while Table II contains the quantities 
(15) which gives (7) its absolute minimum value. Substituting these values (15) in (16) gives $2 = 
13,258.38. Table III contains the values of the constants, the k’s, l’s, m’s and n’s of formulas (56) and 
(57). From these P and Q are computed according to (58) and (59), then multiplied by S2 to give 







Table I 
Summary Statistics for Physics 1 and Physics 7 


Physics 1 
N - the number of students 111 
I y achievement test score 1,324 
Ly’ 19,862 
I u psychological test score 
I v mathematics test score 
£ h honor point ratio 





Regression Coefficients 


2.01554247 at = 10.26490910 
.00103309 b= .06771814 
.19246053 cg= .08561873 
33144215 dz = .39956522 


Table 
Inverse Matrices* 
k, = + .20122307 1, = - .00146961 m, = - .00208607 n, = + .00012250 
k, = - .00146961 1,. = + .00002085 Mie = - .00000514 n,, = - -00001711 
ki; = - .00208607 1,, = - .00000514 m,, = + .00009678 Nis = - .00004069 
ki, = + .00012250 1,4 = - .00001711 m4 = = .00004069 Ny. = + .00022802 


ly, =- 


k,, = + .26071669 
kp. = - .00043274 
k,, = - .00448355 
k,, = + 00272429 


lp, = + 
les = - 
1g4=- 


Mm,, = - .00448355 
Mase = - -00000444 
Mas = + .00010173 
m,, = - .00006389 


Ny, = + .00272429 
Nes = - -00001040 
Nas Se -00006389 
Nas = + .00014339 





*See formulas (56) and (57) 


(60) Sa (P + Q) = .39323725 u“~ + 2.63185711 v’* + 4.92434901 h~* 
- .25399077 u’v~ 72960070 uh’ - 2.77303937 v’h’ 
- 50.44400724 uv - 174.20505274 v~ + 75.48770951 h’ 
+ 6124.57287519 


t, the value of D(u’, v’, h’) is determined according to the numerator of the right member of (48). 
his is found to be 


(61) Diu, v4 bh’) = - 8.2493666 - .066850 u’+ .1068418 v~ .0681230 h’ 


(62) (Diu, v4 h’)]* = .00446892 u~*+ .01141517 v~* + .00464074 h“* 

~ 01428475 w’'v’+ .00910805 wh’ - .01455677 v*h’ 
+ 1.10294031 u’ - 1.76275435 v~ + 1.12394320 h° 
+ 68.05204930 
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In this case* the 5% level of significance is used for determining the constant w used in equation (55) 
whose locus is the surface bounding the ‘‘region of significance’. By interpolation in Johnson and 
Neyman’s Table (13) \1 (5%) of formula (11) is found to be .9893 and w = 93.047. We are now ina 
position to write explicitly the equation of the boundary surface. If we represent the left hand member 
of (55) by yw (u‘4, v%, h’), this yields 


(63) W (u’, v’, h’) = . 02258235 u“* - 1.56970979 v’* - 4.49254208 h’* 
- 1.07516236 u’v~+ 1.57707743 uh’ + 1.41857559 wh 
+ 153.06929333 u’ + 10.18604408 v’ + 29.09183342 h- 
+ 207.46612811 


Dividing (63) by the coefficient of u’* yields the following equation of the surface 


(64) u“* -69.510472 v“* -198.940416 h“* - 47.610740 u’v’ + 69.836726 u’h’ 
+ 62.817891 wh’ + 6778.2711 u’ + 451.062179 v’+ 1288.2553 h’ 
+ 9,187.0921 = 0 
The center of this region is found to be 


- 32.176574, + 83.53885, -276.9091 
The equation of the surface referred to its center as origin is 


(65) u’* - 69.510472 v’*- 198.940416.h* - 47.610740 uv’ + 69.836726 u’h’ 
+ 62.817891 w’h’ - 931,180.6048 = 0 . 
The method used here to represent this three-dimensional ‘‘region of significance’’ is to plot con- 
tours at several representative ‘‘levels’’ of the variable h which in this case is ten times the honor 
point ratio. The first contour plotted corresponds to h’ = 40 which is 7.823426 when referred to the 
original origin and hence represents an approximate honor point ratio of .78. The equation of this 
contour is: 


(66) u“*- 69.510472 v“* - 47.610740 u’v’ + 2,793.4690 u’ + 2,512.7156 v~ 1,259,085.2608 = 0 


This equation is translated to its center as origin, where the center is - 105.5941, 54.23736. Then 
the equation of the contour is 


(67) u”* - 69.510472 y~* - 47.610740 u*v~ - 1,338,431 = 0 


Next the axes are rotated through the angle whose tangent is A in order to eliminate the u”v”term.* 
That is: the equation of the new u’ axis is u = A u” and the new v’axis is v= - + u“ where A is 
the positive root of 


(68) hX +(a-b) >» -h=0 


where a, b and 2h represent the coefficients of u“*, v“* and u“v~, respectively** In this case 
» = 3.267958. If A and B are used to represent the coefficients of u*and v* respectively when re- 
ferred to these rotated axes, the following relations hold: 


(69) A+B=a+b 
(70) A B =ab-h? 

From these we find A = - 76.79494 and B = 8.28447 so the equation of this contour becomes 
(71) - 76.79494 u* + 8.28448 v*- 1,338,431 = 0 


The locus of this equation is shown in solid black in Figure 1. Contours corresponding to honor point 
ratios of 2.78 and 1.78 are plotted in dashes of uniform length for the former and in alternating long 
and short dashes for the latter. The center of the latter is - 131.9926, 67.7967 while that of the former 
is - 158.3921, 81.3560. The value of A is the same for each of these as in the preceding case. The 
equations of these two contours when referred to the rotated axes are: 


~~ *Although this choice of the level of significance Is entirely arbitrary on the part of the Investigator, 
in any specific example the locus of (55) may be imaginary. In this instance S? was computed accordisg 
to formula (21) and found to be 13,400 so that (8) yielded the value .989. 





ep c geomi as mpson or this manner of car 
rotation of axes. 





(72) - 76.79494 u* + 8.28448 v* - 1,825,895 = 0 


(13) - 76.794947 u* + 8.28448 v¢ - 1,552,509 = 0 
respectively. 


A plane section cutting the three-dimensioned region at the level where the honor point ratio is .78 
is shown in Figure 2. The dots represent individuals in the Physics 7 class who had honor point ratios 
between .28 and 1.27 and the small x’s represent members of the Physics 1 class with the same range 
of honor point ratios. The interpretation to be given to this plane section of the three dimensioned 

ion of significance is that for all systems of values of u’, v’, and h’ falling in this region the data 
would be sufficient for the rejection of the hypothesis, H(u’, v’, h’) stating that @(u‘’, v4 h*) = 0. Speci- 
fically, in this case, the mean final scores of the Physics 7 class on the Mechanics section of the Co- 
operative Test for College Students may be expected to be higher than the mean scores of the Physics 
1 class for all systems of values of psychological test scores (u”), mathematical test scores (v’), and 
honor point ratios (h’) (in this case with an average honor point ratio of .78, for individual values rang- 
ing from .28 to 1.27) falling within the region of significance. 


Figure 3 is a similar plane section corresponding to an honor point ratio of 1.78 with observational 
yalues in the range from 1.28 to 2.27. The interpretation is similar to that for Figure 2. Only 24 cases 
occupied positions above the plane section depicted in Figure 3 and 31 were below the section shown in 
Figure 2. Corresponding figures for this small number of cases are not reproduced here. 


The three dimensional region of significance, or conicoid, may be an ellipsoid, a paraboloid, or an 
hyperboloid. In the interesting case of the hyperboloid, we reject the hypothesis, H(u’, v“, h’) stating that 
6 (u’, v> h’) = 0 in favor of the alternative hypothesis, sometimes assuming that (u’, v4 h’) is posi- 
tive and sometimes that it is negative in accordance with the sign of D (u’, v% h’), that is, the region of 
significance would consist of two parts determining values of u’, v’, h’ for which alternatively the one or 
the other of the two groups under comparison may be said to be superior with respect to the criterion of 
comparison used. 


It should be pointed out that the method developed here while applied to a problem in educational 


psychology could likely find a number of useful applications in science, particularly in agriculture, in 
biology, and in industry. 
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SAMPLE PLAN FOR A SURVEY OF HIGHER EDUCATION ENROLLMENT 


Francis G. Cornell 
Research and Statistical Service 
U.S. Office of Education 


This is a description of an application of stratified-random sampling in a survey of higher educa- 
tional enrollments. The survey was conducted by the U.S. Offfce of Education in October of 1946 and 
in Statistical Circular, SRS-21.3-116, H at ee: Fall 1946, November 20, 
1946, (mimeographed). The basic plan of the samp. useful Tor enumeration in 
various types of finite populations 1 , though there copes to be no ‘published evidence of its previous 
application in surveys of school populations. 


The plan used has several advantages over the ‘‘complete coverage’’ survey, and most particularly 
over the ‘‘incomplete complete coverage’’ survey, as that type of survey often becomes. The first is 
economy due to greatly reduced work-load. Among others are speed, accuracy, and definite advance 
knowledge of reliability. 


Not only has this survey demonstrated the value of carefully planned sampling, but also it has prov- 
en the value of (a) utilizing information already at hand about a universe, where that information is 
available, and (b) utilizing techniques which produce desired reliability and, at the same time, mini- 
mize the number of returns required in the sample. 


The purpose of the survey was to secure unbiased estimates of total enrollments of various types 
of students in each of six major classes of higher educational institutions. Estimates of total enroll- 
ment of all students were to have coefficients of variation of .05 for each of the six classes. 


Type of Estimates Used 





A modified stratified-random design was used. Institutions listed in the Office of Education files or 
the latest directory defined the population. For most of the 1,749 institutions filed, there was also 1941- 
42 and 1943 fall enrollments from biennial surveys of higher education for those years. 


Estimates for each class of institution were computed as follows: 


aw N; i 
S => ne > Rij iiiieiiiaiidaan ican 


Where S is the estimated total enrollment of all institutions in all L strata of a particular class of in- 
stitution, Ny is the total number of institutions in the ith stratum, n; the number in the sample from 
the ith stratum, and x;; is the enrollment of the jth institution in the ith stratum. 


Stratification 


. 


The first step in designing the sample was grouping the 1,749 institutions into eight type categories. 
The six categories of institutions to be used in the final report were the basis for this classification. 
For survey purposes, however, universities and junior colleges were split into two groups, each on 
the basis of source of control, public or private, thus producing the eight type categories as follows: 


Number of Institutions 
Type of institution Total (N) In sample (n) 


a. Publicly controlled universities and large institutions 
of complex organization..... 69 23 








b. Privately controlled universities and large institutions 
of complex organization 62 20 


c. Colleges of arts and sciences...... 557 53 
d, Independent technical and professional schools ..... . 287 72 
e. Teachers colleges and normal schools . . 201 57 
{. Publicly controlled junior colleges 246 30 
‘See theory in reference (3) by Hansen and Hurwitz, and report of application in reference (2) by Dem- 


ing and Simmons. Dr. Deming and Mr. Simmons were both of material assistance in the planning and 
execution of the survey reported here. 213 
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g- Privately controlled junior colleges ........ Pebbc eee ee 222 47 











h. Negro institutions ......cccccccces oese de eeeewe eee 105 31 


—_—_— 


All institutions 1,749 333 









Each of the eight type categories was divided into five size strata, having approximately equal 
1941-42 enrollemnt. For each type category in which there were institutions enrolling women only 
or men only separate strata were established for such institutions. In categories in which there were 
institutions from which no 1941-42 statistics had been received, there was an eighth stratum for such 
institutions. 


For example, the 201 teachers colleges and normal schools were stratified as follows: 





























institution 
In table 
colleges @ 
eee ey ge ae ae afticients 
PUSS s owes eee wes welts nay be e% 
+ yl tah tab ial nich prt ike those 
ont eevee eeeeveeeeeeene ee was made 
On SO). 2g nc ct ences | 
e-6 (women only)........... 24 — 
e-8 (no enrollment data)...... 5 we 1 
All groups eae 
The first five strata are based on size, the 13 largest institutions (1941-42 enrollment) in group e-1, sor or 
the 73 smallest in group e-5, etc. Group e-6 is made up of the 24 institutions which had no men stu- greatly ce 
dents enrolled in either 1941-42 or the fall of 1943. The last stratum consisted of all institutions for in part 
which useable statistics were not available for classification otherwise. llocatio 
Determining the Saree of Cases pegures The al 
Where % = % ba (xij- xi) is the standard deviation of enrollments of institutions in the _ 
ith stratum for any date, the variance of the estimate in (1) is 
2 = 2 652 , 
6; = % ON ee a ern atl (2) 
=1 ni Ni-! 
R This nur 
=> Neat _ YN ” en DOS ae (3) hee 
=! ni sl ime 
It is important to note that these formulas require the standard deviation, or variance, of the popu- 
lation, not that obtained from a sample. In the present case almost complete knowledge of population 
variances was at hand, where not, it was estimated. Actually the analysis of 1941-42 and 1943 data 
was useful only as a means of approximating characteristics of the desired population, namely, en- 
rollment of institutions in 1946. This assumed high correlations between 1946 enrollments and en- 
rollments for the earlier years. As will be seen, such approximations were useful in this survey in 
reducing the number of cases required to meet the desired reliability. 
According to the principle of optimum allocation 2 , the fewest cases will be required to yielda 
given level of reliability if they are distributed among strata in proportion to Ny Oj. That is, 
Stratur 


N; 9 


—_ = ort 
n eo... ee -(4) 


= 











: . e-1 

or n= 22- n e-2 

Ct ———iétCitiC*éCOC ppt 02000000 aeceenieanenied --(5) e-3 

e-4 

where n is the number of institutions in all strata in the class, i.e., e-5 
The formula for determining n is easily derived from (3) and (5): * Does 

L 2 
($ wo) 

Z- — Jaawd. (6) 2 01 
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inthis survey the standard error was not set. Instead the coefficient of variation was set as follows: 
C.V. = 6,/S = -05 
fence (6) above was applied in the following form: 


(¢ ma) 


002-5 $*4+2 NiO,” (7) 


Though the stratification was based upon 1941-42 enrollment, the allocation using equations (5) and 
(1) was based upon enrollments in the fall of 1943. The reason for this was to make allowances for 
changes in variances within strata from year to year. By the method of stratification, strata were 
very homogeneous as to 1941-42 enrollment. Slightly higher relative variances would be expected in 
the fall of 1946 to the extent that 1941-42 and 1946 enrollments did not correlate perfectly. It was as- 
sumed that the magnitude of relative variances of 1943 data would be more like those for 1946 data for 
institutions grouped into 1941-42 size strata. This assumption proved to be correct. 





n= 





In table I are standard deviations and coefficients of variation for the five size strata of teachers 
colleges and normal schools. Since they were stratified according to 1941-42 enrollment, the co- 
efficients are low for that year. The impact of wartime reductions in enrollment was variable. As 
may be expected, therefore, the coefficients for the fall of 1943 were higher, and in magnitude more 
like those actually found for the survey year 1946, even though the prewar return to large enrollments 
was made with much more uniformity within some strata, particularly e-2, and e-3, than in others, 
garticularly e-1. The standard deviation of the largest stratum, e-1, tripled between 1943 and 1946 as 
enrollments increased by 150 percent. In contrast, in stratum e-2 enrollments were three times as 
great in 1946 as in 1943, but the standard deviation increased only from 190 to 251. 


An examination of the sets of coefficients of variation for the three periods in table I will show how 
greatly the 1946 situation would have been underestimated using 1941-42 variances, and that this was 
in part corrected by using variances of the 1943 enrollment data. 


Allocation Procedure Illustrated 





The allocation procedure will be illustrated, again using the 201 teachers colleges and normal 
schools. The 1943 fall total enrollment for the 201 institutions, S, was 56,472. In table IJ are other 
data needed to solve equation (7). 


Oo 0,02 — 115,830,025 = 
0025 ETS 757,630,948 7,974,976 + 4,636,048 — %6-7 


This number is distributed according to (5) by means of the Nj 0; values of strata (column 5 of table 
I). The result, after rounding to whole numbers, appears in column 7 of table II. 


Table I 


COMPARISON OF STRATA VARIANCES IN ENROL 
1941-42, FALL 1943, AND ESTIMATED FOR FALL 1946 


Group E - Teachers Colleges and Normal Schools 





1941-42 Fall 1943 Fall 1946 
(estimated from sample) 


Ox ® CV. Ox xX CV Ox R C.V. 


e-1 505 1,856 .272 325 865 .376 1,271 2,200 .578 
e-2 109 1,278 .085 190 515 .369 251 1,638 .153 
e-3 114 866 .132 189 387 .488 278 992 .280 
e-4 86 553.156 82 251 .327 243 752 .323 
e-5 130 255 .510 86 158 .544 177 399 .444 

















* Does not include other strata for which variances were not computed for all three periods. 


* Originally advanced by Neyman (6). See also Snedecar (7). 





Table 0 


ANALYSIS OF 1944 ENROLLMENT STATISTICS ON BASIS OF WHICH : 
ALLOCATION OF CASES WAS MADE AMONG SIX STRATA OF TEACHERS COLLEGEs ment. In € 
AND NORMAL SCHOOLS 1941-42 en 

(1) as folle 





N i : N; OX N; o;* 
44) (9) (9) 








13 4,225 1,373,268 
18 3,420 649,854 
26 4,914 930,072 10 
42 3,444 285,138 
73 6,192 533,520 13 
24 4,560 867,096 10 





Total 26,755 4,638,948 56 ** 





* Stratum e-6 consists of institutions with no men enrolled in 1944. Strata e-1 to e-5 inclusive were 
classified by size according to 1941-42 enrollments. This table does not include stratum e-8 consist. 
ing of five institutions in this class for which there were no enrollment data for 1942 or 1944. In all 
such strata a systematic sample of one in five was drawn. 


** Does not include one institution sampled from the 5 institutions in stratum e-8. 


Efficiency Gained by Stratification 





At this point it is of significance to note the efficiency which results from the stratified-random de- 
sign with optimum allocation as described above. The usual means of determining the efficiency of a 
sample is a comparison with an unrestricted random sample. If there was no stratification, that is to 
say, if all of the teachers colleges had been lumped together and a random sample drawn from among 
them with the same type of estimate as in equation (1), all teachers colleges would in effect become 
one single stratum and the standard error of the estimated total enrollment would be: 

oa? = N* o*x N-n 
ie n N-| 

The variance for all 184 teachers colleges, was 62,153. For this particular group of 184 
teachers colleges for which there was data, the standard error using equation (8) would be approxi- 
mately 5,000. A stratified-random design was geared to a standard error of 2,824. The stratified 
plan used in the survey, was, therefore, almost 80 per cent more efficient than the unrestricted ran- 
dom design would have been. The number of cases required on a random basis to produce the stand- 


ard error of 2,824, which was the goal of the survey, would be so large that practically all of the 184 
cases or a complete count would be required. 





In other words, sampling simply would not be feasible in the type of finite universe with which we 
are dealing without taking advantage of some of the techniques which we utilized or others of similar 
merit. Sampling in a finite population is feasible where the proper types of sampling techniques are 
used. 


To increase even further sampling reliability for each type category, additional stratification ac- 
cording to size and the increase or decrease in civilian population 1940-44 in the State in which the 
institution is located was introduced. This substratification was carried to the point where each sam- 
ple case represented a distinct group of schools. Each school within each stratum was assured equal 
chance of selection through the use of random numbers. For this design the reliability of totals for 
all higher educational institutions is better than that indicated by the anticipated .05 relative error. 


Further substratification was found useful in strata c-6 (colleges of arts and sciences - women only), 
d-7 (technical and professional schools - men only), and g-6 (privately controlled junior colleges - 
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yomen only). In each case there were substantial numbers of institutions heterogeneous as to enroll- 
ment. In each case five substrata of approximately equal enrollment were established according to 
1941-42 enrollment. This further step reduced the number of cases required, n, according to equation 
(1) as follows: 


106 to 51 


Calculating Estimated Sampling Errors From the Sample Itself 





The above procedures in designing the sample involved approximations of variances expected in 
1946, It was, therefore, desired (a) to check the effectiveness with which these approximations served 
in the efficiency of the sample plan, and (b) to inform those using enrollment estimates of their relia- 
bility. 


The sample was designed for estimating total enrollment. Time, resources, and detail of previous 
data, did not permit determining in advance what reliability the design should produce with enrollment 
components, such as men, women, veterans, etc. Since there is not perfect correlation between each 
of these and total enrollment, the coefficients of variation as designed were expected to be greater than 
5. It was important to determine by how much before reporting results of the survey.? 


The variances used in designing the sample and allocating cases were based upon complete or nearly 
complete enumeration of the various group universes. Estimating variances actually obtained from the 
sample required the usual modifications in formulae. 


Equations given below, without proof, are based, with one exception, on well-known theorems. 


Where OG is the population variance, as before, and s* is the sample variance, i.e., 
S*= s (Nij a. } 


t ni 
in the ith stratum 


nj — G; 
ni 


~~ k=! - (si? ) 

Ni 
Therefore, an unbiased estimate of the population variance @;* may be written 
oi = (Sct ni S;* 


Ni ANI 
An unbiased estimate of the variance of an estimate for the Ni 
n; 








ith stratum would be i 


; 2 io . aA 
a = ne (A=*) G;* . (11) 





From (10) this may be written 
Nini \ ¢2 
Gi =N (t+) Si (12) 
sj ni- I 
For convenience in computation the following form was actually used: 


a5 = NN { 3x = (= Xij Ve eoccoesee (13) 


The variances of estimates over all strata in a group or a combination of groups of strata was a 
summation of the variances in (13) over all such strata. That is, the estimated variance of of our 
estimate for enrollment in a given type of institution of L strata was, from (12): 


6,= > N; a) $i a - (14) 











i=I ae 


In a few cases where only one institution was sampled in a stratum, an estimate was made assum- 
ing proportionately with adjacent strata on the basis of yariances computed for 1941-42 and fall 1943. 


A summary of enrollment estimates and standard errors appears in table III. 





A plan was anticipated of using ratio estimates Mf this were found necessary for some of the special 
groups of enrollments. These would have been slightly biased, but would have been expected to yield 
lower sampling variances. See reference (3). The reliabilities of estimates as outlined in the fore- 
going, however, were found to be acceptable. 


*The writer is indebted to Dr. W. Edwards Deming for this identity. 
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Table II 


SAMPLING ERRORS FOR ESTIMATES OF 1946 FALL ENROLLMENT 
IN HIGHER EDUCATIONAL INSTITUTIONS 











All students Men "Women Veterans 
Type of instituti a = - a 
"¢ aws aus ams 4 
Amount % Amount % Amount % Amount % 





All institutions 2,078,095) 46,750 /2.2) 1,417,595/ 40,152 | 2.8) 660,500 |16,679/ 2.5| 1,080,396 |33, 159/34 





1. Universities and 
large institutions 
of complex organ- 


ization 1,031,430) 37,515 }3.6| 762,423) 32,063 |4.2| 269,007 |11,714|4.4| 591,468 /25,825\44 


2. Colleges of arts 
and sciences 439,449| 22,883/5.2) 249,738) 20,851 |8.3| 189,711 | 9,935|5.2| 194,570/18,434)9.5 


3. Independent tech- 
nical and profess- 


ional schools 210,176} 7,067/3.4| 178,409) 6,134/3.4) 31,767| 2,917|9.2| 129,238) 5,396)42 


4. Teachers colleges 
and normal 


schools 150,059; 6,290 /4.2 78,963) 5,180 /6.6) 71,096] 3,306/4.7 61,780) 4,289) 6.9 
5. Junior colleges 188,139/12,276|6.5| 121,069] 8,848/7.3| 67,070) 4,486/6.7 85,124] 6,456) 7.6 
6. Negro institutions 58,842] 3,786 |6.4 26,993} 2,573 |9.5) 31,849] 1,645 /5.2 18,216} 1,900/104 
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